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AN  ORGANIZATION  ESTABLISHED  IN  1863  FOR  THE  ENCOURAGE- 
MENT OF  PHARMACEUTICAL  RESEARCH,  AND  THE  PROMOTION  OF 
FRIENDLY  INTERCOURSE  AND  UNION  AMONGST  PHARMACISTS. 


The  most  important  ways  in  which  a  member  can  aid  the  objects  of 
the  Conference  are  by  suggesting  subjects  for  investigation,  working 
upon  subjects  suggested  by  himself  or  by  others,  contributing  infor- 
mation tending  to  throw  light  on  questions  relating  to  adulterations 
and  impurities,  or  collecting  and  forwarding  specimens  whose  exa- 
mination would  afford  similar  information.  Personal  attendance  at 
the  yearly  gatherings,  or  the  mere  payment  of  the  annual  subscrip- 
tion, will  also  greatly  strengthen  the  hands  of  the  executive. 

A  list  of  subjects  suggested  for  research  is  sent  to  members  early 
in  the  year.  Resulting  papers  are  read  at  the  annual  meeting  of  the 
members  ;  but  new  facts  that  are  discovered  during  an  investigation 
may  be  at  once  published  by  an  author  at  a  meeting  of  a  scientific 
society,  or  in  a  scientific  journal,  or  in  any  other  way  he  may  desire  ; 
in  that  case,  he  is  expected  to  send  a  short  report  on  the  subject  to 
the  Conference. 

The  annual  meetings  are  usually  held  in  the  provinces,  at  the 
time  and  place  of  the  visit  of  the  British  Association;  that  for 
1886  will  be  held  at  Birmingham,  on  Tuesday  and  Wednesday, 
August  Slst  and  September  1st. 

Gentlemen  desiring  to  join  the  Conference  can  be  nominated  at 
any  time  on  applying  to  the  Secretary,  or  any  other  officer  or 
member.  The  yearly  subscription  is  payable  in  advance,  on  July 
1st.  The  amount,  which  includes  free  delivery  of  the  Tear-Book, 
is  7s.  6d.  for  members  residing  in  any  European  country,  Canada, 
or  the  United  States  of  America.  For  those  resident  in  other 
countries,  if  the  Year-Book  be  mailed  direct  to  members,  it  is  as 
follows : — Australasian  Colonies,  IO5. ;  South  Africa,  India,  China, 
and  Japan,  9s.  6d.;  West  Indies,  Ss.  lOd.  Further  information 
may  be  obtained  from 

The  Seceetart  ;    Brit.  Pharm.   Conf., 

17,  Bloomsbury  Square,  London,  W.C. 


THE  YEAR-BOOK  OF  PHARMACY. 
The  Conference  annually  presents  to  members  a  volume  of  abou 
600  pages,  containing  the  proceedings  at  the  yearly  meeting,  and  an 
Annual  Report  on  the  Progress  of  Pharmacy,  or  Year-Book,  which 
includes  notices  of  all  pharmaceutical  papers,  new  processes,  prepa- 
rations, and  formulsB  published  throughout  the  world.  The  neces- 
sary fund  for  accomplishing  this  object  consists  solely  of  the  sub- 
scriptions of  members.  The  Executive  Committee,  therefore,  call 
on  every  pharmacist — principal,  assistant,  or  pupil — to  offer  his 
name  for  election,  and  on  every  member  to  make  an  effort  to  obtain 
more  members.  The  price  of  the  Year-Book  to  non-members  is 
ten  shillings.  The  constitution  and  rules  of  the  Conference,  and  a 
convenient  form  of  nomination,  will  bo  found  at  page  319. 
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INTEODUCTION. 


The  chemical  literature  of  the  year  is  again  full  of  interest  to 
the  pharmaceutical  reader.  The  pages  of  this  volume  devoted 
to  organic  chemistry  will  not  be  searched  in  vain  for  fresh  illus- 
trations of  the  important  services  annually  rendered  to  pharmacy 
by  this  branch  of  science,  especially  with  regard  to  the  progress 
towards  a  more  perfect  knowledge  of  the  alkaloids  and  other 
active  principles  of  vegetable  drugs.  Turning,  m  the  first  place, 
to  the  work  done  in  the  direction  of  the  synthetical  production 
of  these  bodies,  it  will  be  seen  from  a  report  by  A.  Ladenburg  and 
C.  F.  Roth  that  the  artificial  preparation  of  piperidine  may  now  be 
considered  an  accomplished  fact.  The  former  of  these  authors 
had  previously  shown  that,  by  the  action  of  sodium  on  an  alcoholic 
solution  of  pyridine,  a  base  is  obtained  the  platino-chloride  of 
which  agrees  in  its  properties  with  that  of  piperidine.  A  careful 
comparison  of  these  two  alkaloids  has  now  established  their 
perfect  identity.  As  another  remarkable  success  in  this  direction 
we  refer  to  the  all  but  complete  synthesis  of  coniine,  the  active 
principle  of  hemlock.  For  some  time  the  existence  of  a  close 
relation  between  this  base  and  some  propyl  derivatives  of  pyridine 
had  been  clearly  recognised  both  by  A.  W.  Hof  mann  and  A.  Laden- 
burg, the  latter  of  whom  now  reports  that  a-isopropylpyridine,  a 
product  of  the  action  at  a  high  temperature  of  isopropyl-iodide  on 
pyridine,  corresponds  with  coniine  in  its  physiological  action  as 
well  as  in  most  of  its  chemical  and  physical  properties,  the  only 
essential  difference  consisting  in  its  optical  inactivity.  On  the 
strength  of  these  observations  he  is  inclined  to  think  that,  if  this 
base  can  be  split  up  into  two  optically  active  components,  its 
dextro-rotatory  portion  will  prove  to  be  perfectly  identical  with 
coniine.  J.  Berlinerblau  claims  to  have  effected  the  synthesis  of 
muscarine  while  studying  the  products  of  the  prolonged  action 
of  trimethylamine  in  sealed  tubes  on  monochloracetal  obtained  by 
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Paterno  and  Mazzara's  process.  Xanthine  has  been  obtained  by 
A.  Gauthier  on  heating  a  mixture  of  dilute  hydrocyanic  and 
acetic  acids  to  140-150°  C.  in  sealed  tubes.  The  synthesis  of  this 
base  acquires  additional  significance  in  view  of  E.  Fischer's  pre- 
vious observation  respecting  the  convertibility  of  this  substance 
into  theobromine  and  caffeine.  In  connection  with  this  subject  it 
is  interesting  to  note  that  A.  Baginsky  has  succeeded  in  detecting 
both  xanthine  and  hypoxanthine  in  tea,  having  been  induced  to 
search  for  the  former  in  consequence  of  the  close  relation  estab- 
lished between  this  base  and  caffeine. 

The  chemical  constitution  of  cocaine  forms  the  subject  of  a 
research  by  Calmels  and  Gossin,  who  anive  at  the  conclusion  that 
this  body  may  be  regarded  as  a  di-ether  of  methylethyltetra- 
hydropyridine  carbonic  acid.  Much  interest  has  lately  been 
manifested  in  this  alkaloid  on  account  of  the  valuable  ansesthetic 
properties  which  it  has  been  discovered  to  possess.  The  value  of  its 
hydrochlorate  for  the  purpose  of  producing  local  anaesthesia  is 
testified  by  a  number  of  investigators  whose  reports  will  be  found 
in  this  volume.  Attention  is  also  called  to  the  instability  of  its 
weak  solutions  intended  for  hypodermic  use;  and  salicylic  acid, 
camphor  water,  and  boracic  acid  are  recommended  for  preventing 
the  development  of  fungoid  growth  in  such  solutions,  of  which  the 
last-named  preservative,  employed  in  the  proportion  of  |-1  per 
cent.,  is  found  by  E.  R.  Squibb  to  be  the  safest  and  the  best.        i.il 

J.  D.  A.  Hartz  describes  an  improved  process  for  the  extraction 
of  daturine,  giving  a  much  increased  yield  ;  while  G.  Merling 
recommends  a  method  for  the  purification  of  commercial  bella- 
donine.  It  should  be  borne  in  mind,  however,  that  the  continued 
use  of  the  name  "  daturine  "  is  hardly  in  keeping  with  the  present 
state  of  chemical  knowledge,  since  Ladenburg's  classical  researches 
on  the  mydriatics  have  clearly  demonstrated  that  the  alkaloid  of 
Datura  Stramonium  is  a  mixture  of  atropine  and  hyoscyamine. 
It  will  also  be  remembered  that  the  individuality  of  "belladonine" 
too  has  been  rendered  more  than  doubtful  by  the  same  researches. 
Myoctonine,  one  of  the  two  alkaloids  recently  isolated  by  Dragen- 
dorff  and  Spohn  from  the  yellow-flowered  aconite,  Aconitum 
lycoctonum  (Year- Book  of  Pharmacy,  1884,  p.  71),  has  been  further 
studied  by  Salmonowitz,  who  gives  a  description  of  its  physical, 
chemical,  and  physiological  properties.  In  a  paper  on  "  hydras- 
tine,"  F.  B.  Power  furnishes  some  additional  information 
respecting  the  characters  and  tests  of  this  alkaloid  and  its 
sulphate.  Reporting  upon  "berberine,"  J.  U.  Lloyd  calls  attention 
to  the  fact  that  the  lemon-yellow  crystalline  powder  obtained  by 
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treating  a  solution  of  the  commercial  sulphate  of  this  base  with 
ammonia  water  and  then  extracting  with  ether,  is  not  the  free 
alkaloid,  as  has  been  assumed,  but  a  neutral  sulphate;  while  the 
compound  usually  met  with  as  sulphate  is  in  reality  a  bisulphate. 
In  a  similar  manner  the  crystals  obtained  and  described  by 
A.  Houdes  as  "colchicine  "  {Year-Booh  of  Pharmacy,  1884,  p.  68) 
are  shown  by  S.  Zeisel  not  to  be  pure  colchicine,  but  a  combination 
of  this  base  with  chloroform,  from  which  the  latter  can  be 
eliminated  by  prolonged  boiling  of  the  aqueous  solution.  The 
articles  on  thebaine,  strychnine,  and  brucine,  abstracted  in  this 
volume,  deal  chiefly  with  derivatives,  products  of  change,  and 
compounds  of  these  bases.  With  reference  to  brucine,  we  may 
here  allude  to  the  interesting  observation  by  L.  L.  de  Goninck, 
that  one  of  the  compounds  resulting  from  the  action  of  caustic 
potash  on  this  alkaloid,  proves  to  be  identical  with  a  base  obtained 
hy  him  a  few  years  ago  under  similar  conditions  from  cinchonine, 
which  he  then  recognised  as  having  the  composition  of  tetra- 
hy  droquinoleine . 

Some  very  interesting  information  will  be  found  in  this  volume 
respecting  the  alkaloid  homoquinine  obtained  from  cuprea  bark 
(Bemijia  pedunculata) .  This  body,  at  first  supposed  by  0.  Hesse 
to  be  a  modification  of  quinine  on  account  of  its  yielding  this  base 
upon  treatment  with  caustic  soda,  is  proved  by  B.  H.  Paul  and 
A.  J.  Cownley  to  be  a  molecular  combination  of  quinine  with  a 
new  base,  named  by  them  "  cupreine."  Caustic  alkalies  split  up 
this  compound  into  its  components,  of  which  quinine  is  preci- 
pitated while  cupreine  remains  in  solution.  Subsequent  researches 
by  0.  Hesse  fully  confirm  these  statements  ;  but  while  this  chemist 
believes  the  two  bases  to  exist  in  homoquinine  in  about  equal 
proportions,  Paul  and  Cownley  give  the  ratio  of  quinine  and 
cupreine  as  2  :  3.  All  agree  now  in  regarding  homoquinine,  not 
as  a  mixture  containing  these  bases  in  the  free  state,  but  as  an 
individual  alkaloid  possessing  properties  distinct  from  those  of 
its  components.  The  interest  attaching  to  this  subject  is  still 
further  enhanced  by  the  observation  that  this  body  can  with  ease 
be  prepared  synthetically  from  ethereal  solutions  of  quinine  and 
cupreine,  and  that  the  compound  thus  formed  corresponds  in  all 
its  characters  with  homoquinine  from  cuprea  bark.  0.  Hesse  has 
continued  his  researches  on  the  bark  of  Bemijia  Purdieana  from 
which,  in  addition  to  cinchonine  and  cinchonamine,  he  has  obtained 
the  new  alkaloids  concusconine,  chairamine,  conchairamine,  chair- 
amidine,  and  conch  airamidine,  all  of  which  are  fully  described 
in  his  paper.     Concusconidine,  referred  to  in  a  previous  communi- 
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cation,  has  not  proved  to  be  a  distinct  substance.  The  great 
insolubility  of  the  nitrate  of  cinchonamine  has  induced  A.  Amaud 
and  L.  Fade  to  recommend  this  alkaloid  as  a  delicate  test  for 
nitric  acid  and  nitrates.  A  report  on  the  cinchona  alkaloids  bj 
W.  J.Comstock  andW.Konigs  describes  chlorides  of  cinchonine,  cin-  ; 
chonidine,  and  quinine,  and  the  decomposition-products  resulting 
from  the  treatment  of  these  bodies  with  boiling  alcoholic  potash. 
The  unfavourable  opinion,  recently  expressed  by  Masse,  respect- 
ing the  usual  processes  for  assaying  cinchona  barks,  on  account  of 
the  alleged  injurious  influence  of  the  lime  used  upon  the  yield  of 
quinine,  has  caused  F.  W.  Fassmore  to  repeat  that  chemist's 
experiments  with  pure  sulphate  of  quinine  ;  but  so  far  from  being 
able  to  endorse  the  allegation,  he  arrives  at  the  conclusion  that 
no  appreciable  destruction  of  alkaloid  occurs  in  the  customary 
treatment  with  lime.  The  subject  of  quinine  testing  has  engaged 
the  attention  of  W.  F.  Koppeschaar  and  of  0.  Hesse,  both  of 
whom  plead  in  favour  of  the  optical  method;  but  whilst  the 
former  strongly  recommends  the  process  of  Oudemans,  consisting 
in  the  conversion  of  the  salt  into  tartrate  and  the  polarization 
of  the  latter  after  weihging,  Hesse  prefers  to  apply  the  optical 
observations  direct  to  the  sulphate  in  a  solution  acidified  with  a 
definite  proportion  of  hydrochloric  acid,  and  maintained  at  a 
uniform  temperature,  believing  the  polarization  of  the  tartrate  to 
involve  various  sources  of  error. 

In  a  further  report  on  picrotoxin,  E.  Schmidt  still  adheres  to 
the  opinion  previously  expressed  by  him  that,  contrary  to  the 
assertions  of  Barth  and  Kretschy,  this  body  is  not  a  mixture  of 
picrotoxinin  and  picrotin,  both  of  which  he  regards  as  decomposi- 
tion-products of  picrotoxin.  But  again  his  statement  is  promptly 
called  in  question  by  these  chemists,  who  re-assert  that  picrotoxin 
is  a  mixture  of  the  two  principles  named,  and  that  picrotin,  which 
they  prefer  to  call  picrotoxin,  corresponds  to  the  formula 
C25  H30  O12.  An  investigation  of  Asclepias  root,  by  C.  Tanret, 
reveals  the  curious  fact  that  vincetoxin,  the  glucoside  contained  in  it 
of  the  formula  Cjg  H^g  Og,  exists  in  two  modifications,  one  of  which 
is  soluble  in  water,  while  the  other  is  insoluble.  Jalapin,  the 
glucoside  of  IpomcBa  Orizahensis,  is  found  by  Samuelson  to  corre- 
spond to  the  formula  C34  Hgg  O^g,  being  the  anhydride  of  jalapic 
acid.  It  is  split  up  by  dilute  acids  into  glucose  and  jalapinol,  a 
body  possessing  all  the  properties  of  an  aldehyde.  W.  Will  and 
0.  Jung  have  investigated  daphnetin,  with  the  object  of  determin- 
ing its  constitution  and  of  testing  the  correctness  of  Stunckel's 
view,  according  to    which  this  body   is   probably   a   dihydroxy- 
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coiimarin.  They  find  that  daphnetin  stands  in  the  same  relation 
to  pyrogallol  as  conraarin  does  to  phenol,  and  umbelliferone  to 
resorcinol,  and  that  sesculetin  may  probably  stand  in  a  similar 
relation  to  phlorogucol.  Their  results  are  confirmed  by  von 
Pechmann,  who  has  actually  accomplished  the  synthesis  of 
daphnetin  by  the  action  of  malic  acid  on  pyrogallol,  thus  adding 
another  instance  to  the  synthetical  successes  of  the  year.  W.  H. 
Greene  describes  a  new  synthesis  of  saligenin,  based  on  the 
application  of  a  general  method  for  the  preparation  of  phenolic 
derivatives  devised  by  Reimer  and  Tiemann.  An  improved  pro- 
cess for  the  extraction  and  purification  of  arbutin,  the  glucoside 
of  bearberry  leaves,  is  published  by  J.  Dalmon;  and  a  similar 
service  has  been  performed  with  regard  to  quassin  by  V.  Oliveri 
and  A.  Denars,  who  also  replace  the  older  formulae  for  this  body 
by  C32  H44  Ojo-  Under  the  name  "  opianin,"  0.  Hesse  contributes 
a  preliminary  notice  of  a  non-nitrogenous  neutral  body  occurring 
in  small  quantities  in  Smyrna  opium. 

The  latest  contribution  to  the  chemistry  of  the  tannins  by  C. 
Etti,  deals  with  the  behaviour  of  the  tannin  of  oak-bark  and 
ordinary  tannin  towards  various  reagents,  and  establishes  such 
essential  difEerences  between  the  two  as  to  place  their  non- 
identity  beyond  all  doubt,  and  to  show  further  that  the  former 
cannot  even  contain  any  of  the  latter.  Somewhat  different 
again  from  oak  tannin  is  the  tannin  of  American  hemlock- 
bark,  to  which  C.  Bottinger  assigns  the  formula  Cgo  Hjg  O^o 
showing  it  to  be  a  homologue  of  oak-bark  tannin.  The  well- 
known  effect  of  air  on  ordinary  tannin  solutions,  resulting  in 
the  formation  of  gallic  acid,  is  attributed  by  A.  Guyard  to  the 
influence  of  organisms  or  ferments  floating  in  the  atmosphere. 

Among  the  organic  acids  discussed  in  the  scientific  journals  of 
the  year  we  may  here  mention  meconic,  caffeic,  sylvic,  pinuric, 
aspartic,  vulpic,  pulvic,  chelidonic,  sinapic,  adipic,  cerotic,  mono- 
chloracetic,  benzoic,  hippuric,  and  uric  acids,  all  of  which  have 
met  with  notices  in  this  volume. 

A  new  crystalline  carbohydrate  is  described  by  A.  Meyer  under 
the  name  of  "  lactosin,"  as  occurring  largely  in  the  Caryophyllacece, 
in  which  it  plays  the  same  part  as  inulin  in  the  Compositoe. 
It  may  be  readily  prepared  from  the  roots  of  Silene  vulgaris, 
and  forms  small  colourless  lustrous  crystals  of  the  formula 
Csg  Hg2  O31 4- Hg  0.  The  existence  in  commercial  glucose  (ob- 
tained from  potatoes)  of  an  unfermentable  portion  has  been 
known  for  some  time  ;  and  to  this  injurious  effects  on  health 
have  been  attributed  (Year- Book  of  Pharmacy ,1881,  p.  118).    This 
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subject  has  now  been  further  investigated  by  C.  Schmitt  and  A. 
Cobenzl,  who  have  succeeded  in  separating  from  fermented  glucose 
an  intensely  hygroscopic  substance  which  they  have  named 
"gallisin";  but  their  physiological  experiments  with  this  con- 
stituent have  hitherto  not  yielded  any  indication  of  unwholesomCr 
ness.  A  report  on  arabinose  and  galactose  by  E.  0.  v.  Lippmann, 
confirms  .Scheibler's  results  as  to  the  non-identity  of  these  two 
compounds,  but  does  not  throw  any  definite  light  on  the  question 
of  the  existence  of  the  four  arabinoses  described  by  O'Sullivan 
{Year-Booh  of  Pharmacy,  1884,  92). 

0.  Wallach  introduces  a  new  classification  of  the  terpenes, 
based  on  the  results  of  his  examination  of  the  tetrabromides  of  a 
number  of  essential  oils.  He  divides  these  bodies  into  Hemu 
terpenes  or  Fentenes,  Cg  Hg  ;  True  Terpenes,  O^q  Hig,  subdivided, 
according  to  their  boiling  points  into  pinenes,  camphenes,  Umonenes 
and  dipentenes ;  and  finally,  Poly  terpenes,  comprising  triterpenes, 
Ci5  H24,  tetraterpenes,  C^o  ^32'  ^^^  polyterpenes,  (Cjo  Hig)aj. 

A  critical  examination  of  the  various  methods  for  the  prepara- 
tion of  pure  bismuth  subnitrate  leads  M.  Grossmann  to  decide  iii 
favour  of  the  Hager-Deschamps  process,  in  which  the  subnitrate 
is  obtained  from  precipitated  hydrate  previously  freed  from  any 
lead  or  zinc  present  by  boiling  with  caustic  soda  solution  and 
copious  washing.  Attention  is  called  to  the  exceedingly  variable 
composition  of  commercial  specimens  of  bismuth  salicylate  by 
Prof.  Schmitt,  who  finds  the  yield  of  oxide  from  those  examined 
by  him  to  vary  from  35  to  73  per  cent.  Specimens  of  ammonio- 
citrate  of  iron  from  different  manufacturers  are  found  on  in- 
cineration to  leave  from  31  to  44  per  cent,  of  iron  oxides,  whereas 
the  yield  from  preparations  made  in  strict  accordance  with  the 
directions  of  the  British  Pharmacopoeia  is  27*3  per  cent.  R. 
Wright,  who  records  these  observations,  arrives  at  the  conclusion 
that  the  official  article  is  rarely  met  with  in  commerce.  A  new 
method  for  completely  freeing  commercial  zinc  from  arsenic  is 
suggested  by  L'Hote,  and  consists  in  the  addition  of  1|  per  cent, 
of  magnesium  chloride  to  the  liquefied  metal  and  subsequent 
agitation  of  the  mixture.  The  arsenic  is  thus  entirely  volatilized, 
and  the  purified  metal  is  then  granulated  in  the  usual  manner. 
E.  K.  Muspratt  and  G.  Eschellmann  describe  a  new  process  for 
the  manufacture  of  potassium  chlorate,  the  leading  features  of 
which  are  as  follows  : — Chlorine  is  passed  into  magnesia  suspended 
in  water,  and  the  solution  evaporated  to  35-50°  B.,  so  that  some 
magnesium  chloride  crystallizes  out  on  cooling.  The  liquid,  con- 
taining magnesium  chlorate  and  chloride,    is   now   treated  with 
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potassium  chloride,  wlien  potassium  chlorate  and  magnesium 
chloride  are  formed ;  the  greater  portion  of  the  former  (90-95 
per  cent,  of  the  whole)  may  then  be  obtained  by  crystallization. 
The  magnesium  chloride  is  either  sold  as  a  by-product,  or  recon- 
Ycrted  into  magnesia  and  used  again. 

The  constitution  of  chlorinated  lime  still  continues  to  engage 
the  attention  of  investigators.  In  a  recent  contribution  to  the 
literature  of  this  subject,  E.  Dreyfus  argues  in  favour  of  Stahl- 
schmidt's  formula,  2  Ca  HCl  Og  +  Ca  Clg  +  2  H2O,  showing  the 
actual  bleaching  constituent  of  the  compound  to  have  the  com- 
position CaHCl  Og.  The  objection  raised  against  this  conception 
(as  well  as  against  the  old  formula,  Ca  (CI  0)2  +  CaCl2),  that  the 
presence  of  free  calcium  chloride  in  bleaching  powder  stands 
disproved  by  the  failure  of  alcohol  to  dissolve  this  salt  from  the 
compound,  is  met  with,  on  the  part  of  Dreyfus,  by  the  assertion 
that  alcohol  does  dissolve  chloride  from  bleaching  powder  in  quan- 
tities increasing  with  the  time  of  contact  with  the  alcohol.  But 
against  this  it  may  fairly  be  pleaded,  that  since  calcium  chloride 
is  most  readily  soluble  in  alcohol,  the  slow  and  indefinite  effect 
alluded  to  points  to  a  gradual  decomposition  rather  than  to  a 
mere  solvent  action,  and  that,  as  such,  it  tells  more  in  favour  of 
Odling's  formula,  CaCl  CI  0.  Those  who  uphold  the  last-named 
formula  are  aware,  of  course,  that  a  small  quantity  of  chloride  is 
dissolved  from  the  compound  by  alcohol  at  the  outset ;  but  this 
free  chloride — so  variable  in  its  proportion  in  different  samples  of 
bleaching  powder — they  regard  as  an  unavoidable  impurity  to 
which  the  difference  between  the  amounts  of  total  and  available 
chlorine  is  due. 

Passing  on  to  a  brief  notice  of  some  of  the  analytical  methods 
published  during  the  year,  we  refer,  in  the  first  place,  to  the  work 
done  in  connection  with  the  detection  of  poisons.  F.  Hufschmidt 
reports  on  Fischer's  process  for  the  separation  of  arsenic  in 
forensic  investigations  by  converting  the  arsenic  acid  into  the 
volatile  trichloride  by  reduction  with  ferrous  sulphate  in  the 
hydrochloric  acid  solution,  and  then  submitting  the  liquid  to 
distillation.  He  finds  this  mode  of  eliminating  arsenic  to  be  slow 
and  incomplete,  and  therefore  suggests  the  saturation  of  the  liquid 
with  hydrochloric  acid  and  subsequent  distillation  in  a  brisk 
current  of  the  same  gas.  In  this  manner,  the  whole  of  the  arsenic 
passes  over  with  the  first  portion  of  the  distillate,  while  any 
antimony  or  tin  present  remains  in  the  residual  contents  of  the 
retort.  The  often-repeated  assertion,  that  the  use  of  pure  hydro- 
chloric acid  in  the  place  of  sulphuric  acid  in  Marsh's  apparatus  is 
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liable  to  impair  the  test,  is  shown  to  be  groundless  by  H.  Beckurts, 
who  finds  that  this  acid  is  decidedly  the  better  of  the  two  for  the 
purpose.  A  process  for  the  estimation  of  arsenic  acid,  published 
by  C.  Holthof,  consists  in  the  reduction  of  the  acid  to  the  ar- 
senious  state  by  means  of  sulphurous  acid  after  previous  removal 
of  any  free  hydrochloric  acid,  the  subsequent  expulsion  of  the 
excess  of  sulphurous  acid  by  evaporation,  and  the  titration  of 
the  arsenious  acid  with  iodine  solution.  W.  J.  Taylor  shows 
that  cyanides  may  be  detected  in  the  presence  of  compound 
cyanides  by  distilling  the  diluted  solution  with  an  excess  of 
pure  acid  carbonate  of  sodium,  by  which  the  former  only  are 
decomposed  with  the  liberation  of  hydrocyanic  acid.  Articles 
on  the  detection  or  estimation  of  strychnine,  brucine,  morphine, 
narcotine,  codeine,  atropine,  chelidonine,  elaterine,  colocynthin, 
nicotine,  and  pyridine  will  also  be  found  in  this  volume. 

Several  new  methods  of  separating  copper  from  cadmium  have 
been  proposed.  P.  Gucci  adds  hydrochloric  acid  to  the  am- 
moniacal  filtrate,  after  the  removal  of  bismuth  by  ammonia  in  the 
usual  course  of  analysis,  until  the  precipitate  first  formed  is  just 
redissolved.  From  this  solution  he  precipitates  the  copper  by 
means  of  ammonium  benzoate,  and  tests  the  filtrate  for  cadmium 
by  ammonium  sulphide  preceded  by  ammonia.  Another  method, 
suggested  by  A.  Behal,  necessitates  the  previous  removal  of  am- 
monium salts  by  boiling  with  an  excess  of  caustic  alkali,  and 
consists  in  the  boiling  of  the  liquid  containing  the  two  metals  with 
a  strongly  alkaline  solution  of  sodium  tartrate,  whereby  the  cad- 
mium is  completely  precipitated,  leaving  the  copper  in  solution. 
A.  Thomson  recommends  a  colorimetric  process  for  the  estimation 
of  minute  quantities  of  iron,  which  is  based  on  the  well-known 
reaction  of  ferric  salts  with  potassium  sulphocyanide. 

For  the  detection  and  estimation  of  iodides  in  the  presence  of 
bromides  and  chlorides,  E.  H.  Cook  suggests  the  use  of  hydrogen 
peroxide,  in  preference  to  nitrous  acid,  or  chlorine  water,  to  effect 
the  liberation  and  separation  of  the  iodine.  A  very  simple  mode 
of  separating  iodides  from  chlorides  in  the  dry  way,  applicable 
both  for  qualitative  and  quantitative  purposes,  is  described  by  A. 
Krutwig,  who  decomposes  the  iodides  by  strongly  heating  the 
mixture  in  a  crucible  with  an  excess  of  potassium  bichromate. 
The  accuracy  of  Vortmann's  method  for  the  direct  determination 
of  chlorides  in  the  presence  of  bromides,  by  the  aid  of  lead  peroxide 
and  acetic  acid  (Year-Booh  of  Pharmacy,  1883,  p.  44)  is  called  in 
question  by  E.  Berglund,  on  the  ground  that  acetic  acid  of  greater 
strength  than  that  recommended  by  Vortmann  is  required  for  the 
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complete  decomposition  of  bromides,  and  that  such  acid  is  not 
without  action  on  the  chlorides. 

The  indicators  used  in  acidimetric  and  alkalimetric  titrations 
have  again  received  an  addition  to  their  number  by  the  intro- 
duction for  this  purpose  of  gallein,  or  pyrogallolphthalein,  which 
is  stated  to  be  applicable  in  cases  where  phenolphthalein  and 
methyl-orange  cannot  be  depended  upon.  With  regard  to  the 
two  last-named  indicators,  we  may  here  remark  that,  according  to 
an  observation  by  J.  Bongartz,  the  successive  application  of  both — 
starting  with  methyl-orange — in  the  titration  of  phosphoric  acid 
by  standard  potash  solution,  will  enable  the  operator  to  deter- 
mine the  exact  points  at  which  the  formation  of  the  compounds 
K  Hg  P  O4  and  Kg  H  P  O4  is  completed  respectively.  Methyl-violet 
is  recommended  by  F.  Becker  for  the  volumetric  estimation 
of  tannin,  with  which  this  colouring  matter  forms  an  insoluble 
combination. 

The  solubility  of  salicylic  acid  in  essential  oils,  and  more 
especially  in  those  containing  oxygen,  is  turned  to  account  by  H. 
W.  Langbeck  in  the  construction  of  a  table  showing  the  difference 
in  the  solvent  action  of  a  considerable  number  of  these  oils,  both  in 
the  pure  state  and  adulterated  with  various  proportions  of  oil  of 
turpentine.  A.  Levallois  has  devised  a  handy  mode  of  estimating 
minute  quantities  of  odoriferous  essential  oils  by  means  of  bromine. 
If  an  alcoholic  solution  of  the  latter  be  added,  drop  by  drop,  to  an 
alcoholic  solution  of  such  an  oil,  or  if  bromine  water  be  similarly 
added  to  an  aqueous  solution  of  the  oil,  a  point  is  reached  at  which 
the  colour  of  the  bromine  ceases  to  be  discharged ;  and  the 
quantity  of  bromine  thus  required  is,  in  the  case  of  each  particular 
oil,  always  proportional  to  the  amount  of  oil  present.  The  play  of 
colours  produced  when  f ousel  oil  is  cautiously  stirred  together  with 
sulphuric  acid  serves  D.  Vitali  as  a  means  for  detecting  this  oil  in 
spirits,  after  extracting  it  from  the  latter  with  chloroform.  C. 
Amthor  publishes  a  method  for  the  detection  and  approximate 
estimation  of  caramel  in  spirits  and  white  wines,  which  is  based  on 
the  formation  of  a  brown  precipitate  and  the  simultaneous  decolor- 
ization  of  the  liquid  on  the  addition  of  paraldehyde.  The  loss  of 
aroma  occasionally  observed  in  certain  aerated  beverages,  such  as 
ginger  ale,  ginger  beer,  and  lemonade,  is  traced  by  W.  A.  H. 
T^aylor  to  the  destructive  or  oxidizing  effect  of  the  oxides  of 
nitrogen  often  occurring  in  the  oil  of  vitriol  used  for  generating 
the  carbonic  acid  gas. 

Descriptions  of  new  processes  for  the  estimation  of  phosphoric 
acid  in  fertilizers  and  for  the  analysis  of  soils,  together  with  a 
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report  on  the  application  of  sulphate  of  iron  as  a  manure,  and  its 
value  as  a  plant  food,  may  be  named  here  as  contributions  to  the 
literature  of  agricultural  chemistry  contained  in  this  volume. 
.0.  Buchner  states  that  the  disturbing  effect  of  some  of  the 
normal  constitutents  of  urine  on  Trommer's  test  for  sugar  may  be 
prevented  by  warming  the  urine  with  an  excess  of  a  ten  per  cent, 
solution  of  copper  sulphate,  removing  any  precipitate  thus  formed 
by  filtration,  and  then  heating  the  clear  filtrate  with  solution  of 
Rochelle  salt  and  pure  potassium  hydrate.  With  this  modification 
of  the  test,  mere  traces  of  sugar  are  said  to  produce  a  distinct  pre- 
cipitate of  cuprous  oxide.  The  application  of  picric  acid  for  the 
detection  of  albumen,  the  trustworthiness  of  which  had  been  called 
in  question  by  W.  Roberts,  is  defended  by  Gr.  Johnson,  who  asserts 
that  albumen  is  the  only  urine  constituent  forming  with  picric 
acid  a  precipitate  insoluble  on  heating,  provided  that  the  latter 
is  added  unmixed  with  any  other  reagent.  Hypophosphites,  intro- 
duced into  the  system,  are  found  by  L.  Eymonnet  to  be  rapidly  and 
completely  eliminated  by  the  urine.  Morphine,  on  the  other  hand, 
is  stated  by  W.  Elliassor  to  be  detectable  in  this  secretion  after  the 
administration  of  larger  doses  only.  A  method  for  the  extraction  of 
indigo  tin  and  indirubin  from  pathological  urine  is  described  by  A. 
C.  Mehu.  G.  Pouchet  records  the  interesting  observation  that  the 
alvine  ejections  of  patients  suffering  from  cholera  invariably  have 
an  alkaline  reaction,  and  yield  to  chloroform  a  colourless  liquid 
ptomaine,  possessing  extremely  poisonous  properties.  The  same 
observation  is  reported  by  A.  Yilliers,  who  has  also  detected  this 
highly  toxic  alkaloid  in  the  kidneys,  but  never  in  the  liver  and  the 
blood.  The  ptomaines  unconnected  with  cholera,  such  as  are  found 
in  corpses  and  organic  matter  generally  after  putrefaction,  have 
met  with  notices  from  Brieger,  Maas,  Buchmann,  Wasmund,  and 
Coppola,  the  last  of  whom  is  of  opinion  that  these  poisonous  alka- 
loids do  not  always  exist  as  such  in  the  putrid  matter  from  which 
they  are  isolated,  but  that  they  are  often  formed  in  the  processes 
used  for  their  extraction.  Among  other  items  connected  with 
physiological  chemistry,  this  volume  also  contains  abstracts  of 
articles  on  digestion,  nutrition,  pepsin,  myosin,  carnine,  cystine, 
cysteine,  leucine,  tyrosine,  and  on  the  chemistry  of  blood. 

Among  the  new  remedies  discussed  in  the  journals  of  the  past 
year,  we  allude  first  of  all  to  two  substances  brought  to  the  notice 
of  the  profession  under  the  names  of  "  antipyrine  "  and  "thalline" 
respectively,  both  as  valuable  antipyretics.  The  former  of  these 
is  a  basic  compound  represented  by  the  chemical  name  "  dimethyl- 
oxychinizine"  and  the  formula  C^  H^g  Ng  0,  and  is  stated  by  Knon^ 
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to  be  one  of  a  series  of  derivatives  of  a  hypothetical  base  of  the 
formula  €91110^2,  to  which  he  has  given  the  name  chinizine. 
Thalline,  on  the  other  hand,  is  a  new  name  for  tetrahydropara- 
quinanisol,  one  of  a  number  of  quinoline  derivatives  prepared  by 
Skraup.  Another  new  febrifuge  is  described  by  C.  Mohr  under 
the  name  of  "  chichipatschu,"  and  is  reported  to  be  superior  in  its 
effects  even  to  cinchona.  It  is  a  bark  of  unknown  botanical 
origin,  obtained  from  Spanish  Honduras. 

The  leaves  of  Jacaranda  lancifolia  are  reported  by  A.  Wright 
to  be  serviceable  in  cases  of  urethral  inflammation,  when  given  in 
doses  of  20-30  minims  of  the  fluid  extract,  three  or  four  times 
daily.  Another  remedy  recommended  for  the  same  purpose,  as 
well  as  in  renal  diseases,  is  canutillo,  a  new  drug  from  Texas, 
which  appears  to  be  identical  with  Ephedra  trifurca,  a  shrub  be- 
longing to  the  natural  order  Gnetacece.  The  diuretic  properties 
of  Asclepias  incarnata  are  most  favourably  commented  on  by  J.  H. 
Fraser,  in  whose  opinion  it  possesses  the  further  advantage  of 
acting  as  a  stomachic,  and  of  not  causing  any  gastro-intestinal 
disturbance.  ScopoUa  luridus,  a  solanaceous  plant  of  Nepaul  and 
the  Himalaya,  is  spoken  of  by  E.  J.  Waring  as  a  valuable  mydri- 
atic, equal  and  even  superior  to  belladonna.  It  is  applied  in  the 
form  of  a  tincture  made  of  the  strength  of  one  ounce  of  the  leaves 
to  eight  ounces  of  alcohol.  The  mydriatic  properties  of  this  plant 
seem  to  have  been  already  known  to  the  late  Sir  Robert  Christison, 
who  found  that  a  fourth  of  a  drop  of  the  juice  of  the  leaf-stalk 
introduced  into  the  eye  dilated  the  pupil  with  all  the  energy  of 
belladonna,  but  that  the  effect  passed  off  much  more  slowly,  the 
dilatation  being  still  perceptible  at  the  end  of  eight  days.  Atten- 
tion has  recently  been  called  in  the  United  States  to  the  seeds  of 
Gassia  ahsus,  on  account  of  their  growing  reputation  in  the  treat- 
ment of  granular  conjunctiva.  The  roots  and  leaves  of  FJwrmium 
tenax,  the  New  Zealand  flax,  are  recommended  on  account  of  their 
vulnerary  properties,  and  are  applied  in  the  form  of  a  strong 
decoction,  which  requires  to  be  freshly  made  when  wanted. 
Peckolt  bears  testimony  to  the  value  of  the  fruit  of  the  calabash 
tree  (Crescentia  Gujete)  as  an  aperient,  and  to  the  freedom  of  its 
action  from  griping  or  other  ill  effects.  The  fruit  of  Gapparis 
coriacea  is  described  as  a  successful  remedy  for  nervous  and 
hysterical  affections,  and  particularly  for  the  treatment  of  epi- 
lepsy. Excellent  sudorific  properties  are  attributed  to  the  blue 
vervain.  Verbena  hastata,  the  roots  of  which  are  stated  to  be  more 
active  than  the  leaves  and  flowers.  Among  new  remedies  for 
asthma  may  be  mentioned   Euphorbia  pilulifera,  the  pill-bearing 
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sponge,  a  plant  indigenous  to  Queensland  and  the  tropical  regions 
of  Asia,  Africa,  and  South  America.  Coutagne  directs  attention 
to  the  toxic  properties  of  the  berries  of  black  bryony,  Tamus 
communis,  while  J.  D.  Palmer  reports  on  a  case  of  poisoning  by 
a  large  dose  of  ordinary  nutmegs.  The  value  of  Kola  nuts,  the 
fruit  of  Sterculia  acuminata,  as  a  stimulant,  tonic,  and  nutritive, 
and  as  a  remedy  for  chronic  diarrhoea,  cardiac  affections,  and 
cachexia,  is  discussed  by  Dujardin-Beaumetz  and  Heckel  and 
Schlagdenhauffen,  who  attribute  the  therapeutic  properties  of  this 
drug  to  the  large  proportion  of  caffeine  and  theobromine,  as  well 
as  the  tannic  acid  and  carbohydrates  contained  in  it. 

A  recent 'investigation  of  Cannabis  Indica,  hj  Wsivden  and 
Waddell,  fails  to  confirm  the  presence  in  this  drug  of  an  alkaloid 
possessing  tetanising  properties,  such  as  has  been  described  by  Dr. 
Hay,  under  the  name  of  tetano-cannabin  ( Year-Boole  of  Pharmacy] 
1883,  231),  and  leads  these  authors  to  the  conclusion  that  the 
principle  representing  the  full  activity  of  the  plant  remains  yet 
to  be  isolated.  Another  report  on  the  same  drug,  by  A.  Aaronson, 
deals  with  its  value  as  a  local  anaesthetic,  of  which  it  gives  a  very 
favourable  account.  In  a  contribution  to  the  pharmacological 
history  of  Conium  maculatum,  Lepage  shows  that  under  all  cir- 
cumstances the  fruit  of  this  plant  is  much  richer  in  active  prin- 
ciple than  the  root,  and  that  the  roots  of  young  annual  plants  are 
richer  in  alkaloid  than  those  of  the  biennial.  Gonvallaria  majalis 
has  been  further  examined  by  A.  Langlebert,  who  publishes  an 
improved  process  for  the  extraction  of  the  two  glucosides,  con- 
vallamarin  and  convallarin.  H.  Trimble  and  H.  J.  Schuchard 
have  made  a  chemical  examination  of  the  tops  and  leaves  of 
Polygonum  hydropiper,  from  which  it  appears  that  the  peculiar 
pungent  principle  of  this  plant  suffers  destruction  on  the  slightest 
heating,  and  that  therefore  the  only  proper  pharmaceutical  pre- 
paration would  be  one  made  entirely  without  the  application  of 
heat.  Viola  tricolor  has  yielded  to  K.  Mandelin  a  new  glucoside, 
for  which  he  proposes  the  name  viola-quercitrin.  From.  Adonis 
cupaniana  an  active  principle  possessing  antiscorbutic  and  slightly 
toxic  properties  has  been  isolated  by  V.  Ceruello.  B.  Kobert 
claims  to  have  obtained  three  new  principles  from  ergot,  which  he 
desires  to  be  known  by  the  names  ergotinic  acid,  sphacelinic  acid, 
and  cornutine,  and  of  which  he  regards  the  last-named  body  as  the 
only  alkaloid  contained  in  the  drug.  To  this  base,  along  with 
sphacelinic  acid,  he  attributes  the  physiological  action  of  ergot, 
while  he  considers  Tanret's  ergotinine  as  an  inert  substance.  His 
results,  however,  are  called  in  question  by  C.  Tanret,  who  arrives 
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at  the  conclusion  that  cornutine  is  but  ergotinine  in  a  more  or 
less  altered  condition.  He  also  quotes  experiments  by  Dujardin- 
Beaumetz,  Badin,  and  Chabhazian,  confirming  the  decided  physio- 
logical activity  of  ergotinine. 

In  a  report  on  rhubarb,  Kubli  throws  doubt  on  the  existence 
of  chrysophanic  acid  in  this  [root,  and  endeavours  to  show  that 
this  body  is  formed  on  the  addition  of  water  from  the  glucoside 
chrysophan,  under  the  influence  of  a  ferment.      This  ferment  is 
said  to  be  soluble  in  water  but  insoluble  in  alcohol ;  hence  a  clear 
alcoholic  tincture  of  the  root  can  be  evaporated  without  the  forma- 
ion  of  chrysophanic  acid.      Limousin  is  of  opinion  that  the  four 
resinous   bodies  separated  from  the  bark  of  Bhamnus  Purshiana 
(Cascara  sagrada)  by  Prescott  are  all  more  or  less  derived  from 
chrysophanic  acid,  which  he  has  observed  in  it  in  notable  quan- 
tities.     Condurango  bark,  recently  examined  by  Vulpius,  yields 
indications  of  the  presence  therein  of    products  soluble  and  in- 
soluble in  water,  corresponding  in  their  behaviour  in  every  respect 
with   the   soluble   and   insoluble   modifications  of  vincetoxin  ob- 
tained by  Tanret  from  Asclepias  Vincetoxicum.     The  root-bark  of 
Strychnos  toxifera,  which  is  used  by  the   Piaoras  Indians  in  the 
preparation  of  strong  curare,   has  been  chemically  examined  by 
Villiers,  who  reports  having  obtained  from  it  an  alkaloidal  sub- 
stance agreeing  in  its  chemical  reactions  and  physiological  proper- 
ties with  curarine.     From  the  rhizome  of  Menispermum  Canadense^ 
an  alkaloid   distinct   from   menispermine   and   oxyacanthine   has 
been  isolated  by  H.  L.  Barber,  for  which  he  suggests  the  name  pf 
menispine.     Besides  this,  the  rhizome  is  stated  to  contain  another 
base,  which  appears  to  be  identical  with  berberine.     The  chemistry 
of  Cimicifuga  racemosa  {Actcea  racemosa)  has  been  reinvestigated 
by  M.  S.  Falck,  who  finds  that  the  crystalline  principle  described 
by  T.  S.  Conard  is  not  a  neutral  body,  as  supposed  by  that  inves- 
tigator, but  an  alkaloid.     A  base,  the  sulphate  of  which  possesses 
mydriatic  properties,  has  been  isolated  by  Crouzel  from  the  root 
of  Mandragora  officinalis.      Alkaloidal   principles  have  also  been 
obtained  from  poke  root    (Phytolacca  decandra),  from   the   root- 
bark  of  Nandina  domestica,  the  bark  of  Bowdichia  major,  the  fruit 
of    the   burdock    (Arctium    Lappa),   and   the    seeds   of  Coronilla 
scorpioides. 

The  results  of  an  analysis  of  the  rhizome  of  HedycMum  spicatum^ 
by  J.  C.  Thresh,  have  led  to  the  interesting  observation  that  this 
drug  contains  a  crystalline  principle  which  appears  to  be  the 
ethyl  compound  of  metbylcoumaric  acid.  It  also  contains  a  char- 
acteristic  odorous   body  which   he   has   not   yet   isolated.      The 


14  INTRODUCTION. 

marked  tonka  odour  of  the  pods  of  the  Peruvian  balsam  tree  has 
induced  R.  Rother  to  submit  them  to  a  chemical  examination,  in 
the  course  of  which  he  succeeded  in  separating  from  them  about 
two  per  cent,  of  crystallized  coumarin.  Mexican  sandal-wood 
bark  is  found  by  H.  Stieren  to  yield  to  alcohol  a  dark  brown, 
sweet-scented,  balsam -like  substance,  not  unlike  Peruvian  balsam 
in  appearance,  and  containing  cinnamic  acid  as  its  principal 
odorous  constituent.  New  light  is  thrown  on  the  chemistry  of 
saffron  by  a  recent  research  of  R.  Kayser,  showing  the  principal 
constituents  of  this  drug  to  be  an  essential  oil,  a  glucoside  (crocin) 
of  the  formula  C^  Hyg  Ogg,  and  picrocrocin,  or  saffron-hitter ^  a  crys- 
talline bitter  body,  the  composition  of  which  is  represented  by  the 
formula  CggHggOiy.  Crocin  is  decomposed  by  lime  or  baryta- 
water  into  crocetin  (C34  H^g  O9)  and  crocose,  a  sugar  of  the  formula 

Recent  researches  by  Heckel  and  Schlagdenhauffen  on  the 
doundake  plant  indicate  that  it  is  identical  with  Sarcocephalus 
esculentus  (Cephalina  esculenta),  the  root  of  which  has  sometimes 
been  exported  from  West  Africa  under  the  name  of  *'  peach  root." 
The  bark  is  described  as  an  astringent  and  febrifuge  capable  of 
replacing  cinchona  bark.  Dealing  with  the  microscopical  charac- 
ters of  cuprea  bark,  G.  Planchon  calls  attention  to  the  distinctions 
between  the  bark  of  Remijia  pedunculata,  or  ordinary  cuprea,  and 
the  cinch onamine-yiel ding  bark  of  B.  purdieana,  and  more  especially 
to  differences  in  the  structure  of  the  parenchymatous  zone.  E. 
M.  Holmes,  in  a  paper  read  before  the  Linnean  Society,  discusses 
the  question  whether  or  not  Cinchona  Ledgeriana  should  still  be 
regarded  as  a  distinct  species.  Judging  from  the  variable  character 
of  the  bark  met  with  in  commerce  under  this  name,  some  of  which, 
like  that  from  Darjeeling,  is  clearly  a  pure  calisaya  bark,  while 
others  present  the  characters  of  hybrids  of  that  species  with  (7. 
officinalis,  he  arrives  at  the  conclusion  that  a  number  of  varieties 
and  forms,  and  probably  some  hybrids  of  G.  Calisaya,  are  now  in 
cultivation  under  the  name  of  Ledgeriana.  His  previous  opinion, 
shared  by  J.  E.  Howard,  that  this  bark  is  a  hybrid  between  C. 
Calisaya  and  0.  officinalis  is  further  strengthened  by  the  results 
of  Dr.  Paul's  analysis  of  a  specimen  recently  received  from  Ceylon. 

Two  kinds  of  spurious  cubebs  have  been  met  with  in  the 
London  market  during  the  year,  and  have  been  examined  by 
W.  Kirby,  E.  M.  Holmes,  and  others.  One  of  these  is  the  produce 
of  Daphnidium  Cuheba  ;  while  the  other,  which  has  been  observed 
to  produce  decidedly  injurious  effects,  has  been  referred  to  Fiper 
crassipes.    Both  may  be  distinguished  from   the  genuine  drug  by 
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the  physical  characters  of  the  berries,  and  also  by  the  behaviour 
of  the  powders  towards  various  reagents. 

Consul  Benjamin,  of  Teheran,  pleads  in  favour  of  a  more  ex- 
tended use  of  Persian  opium,  on  account  of  the  high  excellence  of 
the  pure  drug,  pointing  out,  at  the  same  time,  that  the  prevailing 
practice  of  adulteration,  which  hitherto  has  been  the  main  ob- 
jection to  its  use  in  medicine,  might  be  prevented  without  difficulty 
by  suitable  commercial  arrangements  respecting  the  production, 
packing,  and  transmission  of  the  article.  A  new  method  for  the 
assay  of  opium  is  published  by  von  Perger,  together  with  a  critical 
review  of  the  best  known  processes  in  general  use  ;  while  a  modi- 
fication of  the  official  method  of  the  United  States  Pharmacopoeia 
is  recommended  by  M.  Conroy. 

The  comparative  merits  of  maceration  and  percolation  in  the 
preparation  of  tinctures  and  extracts  are  discussed  by  E.  Dietrich, 
who  arrives  at  the  conclusion  that  percolation  alone  is  not  equal 
to  maceration  when  hard  substances  have  to  be  extracted,  but  is 
preferable  in  the  case  of  porous  substances,  such  as  arnica,  calamus, 
capsicum,  and  colocynth.  On  the  whole,  however,  considering  the 
loss  of  alcohol  due  to  slow  dropping,  he  does  not  think  the  slight 
advantages  of  percolation  in  any  case  sufficient  to  justify  its 
adoption  by  itself.  New  forms  of  apparatus  for  continuous  per- 
colation with  boiling  fluids  are  described  both  by  J.  C.  Thresh 
and  W.  Watson  Will. 

M.  Kramer  suggests  a  decided  improvement  in  the  manufacture 
of  extract  of  male  fern,  by  which  a  product  of  increased  and  more 
certain  activity  is  obtained.  The  fresh,  juicy  rhizome  collected 
in  May  or  October,  freed  from  the  scales  and  cut  into  small  pieces, 
is  exhausted  with  ether  containing  a  small  addition  of  alcohol, 
and  the  ethereal  tincture  kept  in  a  cool  place  until  the  extract 
is  wanted,  when  a  suitable  portion  of  the  tincture  is  reduced 
to  extract  in  the  usual  way.  P.  MacEwan  directs  attention 
to  the  enormous  variation  in  quality  and  strength  of  commercial 
specimens  of  extract  of  calabar  bean.  From  a  series  of  experi- 
ments with  this  extract  recorded  by  A.  Gribson,  it  appears  that 
this  variability  must  be  mainly  attributed  to  differences  in  the 
strength  of  the  alcohol  used  in  the  process  of  preparation.  His 
results  indicate  that  the  proportion  of  alkaloid  contained  in  the 
extract  increases  with  the  strength  of  the  spirit  used,  and  that  no 
extract  found  to  be  perfectly  miscible  with  water  can  have  been 
prepared  in  strict  accordance  with  the  official  directions.  On  the 
whole,  he  is  inclined  to  regard  alcohol  of  66  per  cent,  as  the 
menstruum  best  suited  for  the  extraction  of  calabar  bean.      A 
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great  variation  in  strength  and  composition  is  shown  to  occur 
also  in  commercial  specimens  of  Succus  taraxaci,  by  W.  Elborne 
and  H.  Wilson.  The  results  obtained  by  R.  A.  Cripps  in  the 
examination  of  the  deposits  from  a  number  of  tinctures  tend  to 
show  that,  as  far  as  may  be  judged  from  the  nature  of  these 
deposits,  the  tinctures  of  the  British  Pharmacopoeia  remain 
practically  of  the  same  strength  for  any  reasonable  time  after 
their  preparation.  The  occasional  pungency  of  tincture  of  iodine 
is  ascribed  by  M.  Lambert  to  the  action  of  the  iodine  on  acetone 
occasionally  present  as  an  impurity  in  the  alcohol  employed. 

The  very  unsatisfactory  nature  of  the  process  of  the  British 
Pharmacopoeia  for  the  preparation  of  decoction  of  cinchona  bark 
receives  some  further  illustration  from  the  results  of  a  series  of 
analyses  by  B.  H.  Paul,  proving  again  that  only  small  proportions 
of  the  alkaloids  present  in  the  bark  used  are  rendered  available 
in  this  preparation,  by  far  the  greater  portion  being  left  in  the 
residual  bark. 

R.  A.  Cripps  and  T.  S.  Dymond  have  devised  a  new  mode  of 
testing  for  aloes,  which  depends  in  the  first  instance  on  the 
reaction  given  by  this  drug  with  sulphuric  and  nitric  acids 
secondly,  on  the  reaction  of  the  resulting  acid  mixture  with 
water;  and  finally,  on  the  reaction  of  this  diluted  acid  mixture 
with  ammonia.  They  find  that  a  suitable  application  of  these 
reactions  constitutes  a  practically  useful  method  for  the  detection 
of  aloes  in  pharmaceutical  preparations. 

Much  attention  has  lately  been  devoted  to  the  various  processes 
in  use  for  the  assay  of  spirit  of  nitrous  ether.  A  comparison  of 
these  methods  leads  T.  S.  Dymond  to  declare  in  favour  of  the  one 
suggested  by  Eykman,  consisting  in  the  measurement  of  the 
volume  of  nitric  oxide  given  off  on  heating  the  spirit  with  an  acid 
solution  of  ferrous  sulphate.  D.  B.  Dott  upholds  his  own  process, 
which  is  based  on  the  liberation  of  iodine  from  potassium  iodide, 
and  its  subsequent  titration  with  sodium  hyposulphite.  A  modi- 
fication of  the  iodide  process  is  recommended  by  A.  H.  Allen,  who 
prefers  to  deduce  the  proportion  of  nitrous  ether  present,  not  from 
the  amount  of  iodine  liberated,  but  from  the  volume  of  nitric 
oxide  evolved  in  the  reaction. 

In  conclusion,  we  invite  the  reader's  attention  to  the  interesting 
papers  read  and  discussed  at  the  Aberdeen  meeting  of  the  British 
Pharmaceutical  Conference,  a  full  account  of  which  will  be  found 
in  the  Transactions  terminating  this  volume. 
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Preparation  of  Pnre  Bismuth  Sul)nitrate.  M.  Grossman. 
(Archiv  der  Fharm.  [3],  xxii.  297-307.)  In  tlie  author's  opinion, 
the  Hager-Deschamps  process  is  the  best.  Crude  bismuth  is  dis- 
solved in  nitric  acid,  the  solution  poured  into  dilute  ammonia, 
the  precipitated  bismuth  hydrate  washed  with  boiling  water,  and 
then  freed  from  any  zinc  or  lead  present  by  boiling  with  caustic 
soda  solution.  The  bismuth  subnitrate  obtained  from  the  hydroxide 
is  perfectly  pure.  As  the  next  best  method  the  author  considers 
that  of  the  second  edition  of  the  Grerman  Pharmacopoeia.  In  order 
to  test  the  subnitrate  for  arsenic,  he  expels  the  nitric  acid  by  heat, 
and  submits  the  residue  to  Marsh's  test. 

Bismath  Subnitrate.  Dr.  H.  Hager.  {Archiv  der  Fharm.  [3]. 
xxii.  741,  and  Fharm.  Centr.  xxxii.)  Bismuth  subnitrate  should 
be  carefully  protected  against  light  and  air,  as  these  agents  are 
apt  to  cause  the  liberation  of  a  little  nitric  acid  and  the  formation 
of  nitric  peroxide,  the  odour  of  which  is  often  noticeable  in  certain 
samples  of  the  subnitrate.  This  impurity  may  be  removed  by 
heating  the  salt  in  thin  layers  on  porcelain  to  30-35°  C.  for  about 
half  an  hour. 

Bismuth  Salicylate.  Prof.  Schmitt.  (Bepert.  de  Fharm., 
March,  1885,  98.)  The  author  reports  upon  a  number  of  com- 
mercial samples  of  this  salt  examined  by  him,  and  shows  that  they 
are  extremely  variable  in  quality  and  composition.  The  propor- 
tion of  bismuth  oxide  in  the  samples  was  found  to  vary  from  35  to 
73  per  cent. 
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Citrates  of  Bismuth.  A.  Cavazzi.  (  Gazzetta  Chim.  Itah,  xiv.  289- 
291.  From  Journ.  Ghem.  Soc.)  Neutral  bismuth  citrate,  Bi  Cg  Hg  0^, 
is  obtained  as  a  white  granular  powder  by  boiling  together  solu- 
tions of  bismuth  nitrate  and  citric  acid ;  it  dissolves  readily  in 
ammonia,  and  from  the  solution  there  separates  a  basic  bismuth 
citrate  in  the  form  of  a  gelatinous  precipitate.  On  boiling  the 
neutral  bismuth  citrate  with  ammonia,  according  to  the  conditions 
of  the  reaction,  there  are  obtained  two  ammonium  bismuth  citrates, 

BiO(NH4)2C6H5  07    and    H  Bi  0  (N  HJ  Cg  Hg  O7. 

Purification  of  Zinc.  M.  L'Hote.  (Journ.  de  Pharm.  [5],  x. 
254.)  Commercial  zinc  may  be  completely  freed  from  arsenic  by 
adding  IJ  per  cent,  of  magnesium  chloride  to  the  liquefied  metal, 
and  agitating  the  mixture.  The  arsenic  escapes  along  with  the 
white  fumes  of  magnesium  chloride.  The  metal  is  then  poured 
into  cold  water  to  obtain  it  in  a  granulated  form. 

Crystallized  Anhydrous  Zinc  Acetate.  J.  Peter  and  O.  de 
Bochefontaine.  (Bull.  80c.  Chim.,  Hi.  573,  574.)  Crystals  of 
the  ordinary  zinc  acetate  are  desiccated  at  150°  C,  and  then  mixed 
with  8  to  10  times  their  weight  of  pure  glacial  acetic  acid.  The 
mixture  is  gently  boiled  for  an  hour,  in  a  flask  fitted  with  a  reflux 
tube.  The  filtered  solution  kept  in  a  well-corked  flask  deposits 
crystals  of  anhydrous  zinc  acetate  on  cooling. 

Colloidal  Iron  Compounds.  E.  Grimaux.  (Comptes  Bendus, 
xcviii.  1485,  1540,  and  1578.)  The  author  reports  on  the  existence 
of  a  series  of  colloid  compounds,  to  which  is  due  the  power  of 
glycerol,  or  other  polyatomic  alcohols  and  carbohydrates,  to  pre- 
vent the  formation  of  precipitates  by  alkalies  in  ferric  solutions. 
The  compounds  are  coagulable  under  various  conditions.  They 
seem  to  be  compounds  of  glycerol,  ferric  hydrate,  and  alkalies,  and 
are  easily  dissociated  by  water  into  glycerol  and  insoluble  com- 
pounds richer  in  ferric  hydrate.  The  tendency  to  coagulate  is 
diminished  by  the  presence  of  sodium  chloride  or  of  alkali  in 
excess.  If  the  proportion  of  glycerol  is  very  large,  coagulation  is 
entirely  prevented.  When  solutions,  rich  in  glycerol,  are  dialysed, 
they  first  lose  their  excess  of  alkali,  then  their  excess  of  glycerol, 
and  become  coagulable  by  heat,  and  finally  they  form  a  firm,  thick 
jelly  containing  glycerol,  ferric  hydrate,  and  alkali.  Sugar,  man- 
nite,  and  erythrite,  like  glycerol,  are  capable  of  forming  these  col- 
loid compounds.  Colloid  bodies  are  also  produced  by  the  addition 
of  alkaline  arsenites,  arseniates,  or  phosphates  to  solutions  of  per- 
salts  of  iron.     Potassio-ferric  tartrate,  as  well  as  the  ammonio- 
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ferric  tartrates  and  citrates  are  colloid  compounds.  A  2*26 
per  cent,  solution  of  silica^  obtained  by  the  decomposition  of 
methyl  silicate,  forms  with  ferric  chloride  and  excess  of  potash  a 
limpid  solution,  which  becomes  turbid  after  a  few  minutes. 

The  author  compares  the  phenomena  of  coagulation  to  etherifica- 
tion,  and  advances  arguments  in  support  of  this  analogy. 

Note  on  Ammonio-Citrate  of  Iron.  R.  Wright.  (Pharm. 
Journ.,  3rd  series,  xv.  731.)  The  British  Pharmacopoeia  requires 
that  ammonio- citrate  of  iron  should  yield,  on  incineration,  at  least 
27  per  cent,  of  oxides  of  iron,  while  the  United  States  Pharma- 
copoeia insists  upon  25  per  cent.  Specimens  prepared  by  the 
author  in  strict  accordance  with  the  directions  of  the  British 
Pharmacopoeia  yielded  27'3  per  cent,  of  residue ;  whereas  in  a 
number  of  commercial  specimens  from  different  large  manufac- 
turers, the  residual  iron  oxides  were  found  to  vary  from  31"7  to 
44*0  per  cent.  Hence  the  author  concludes  that  the  official  article 
is  rarely  met  with  in  commerce. 

Copper  Peroxide.  G.  Kriiss.  (Ber.  der  deutsch.  chem.  Ges., 
xvii.  2593-2597.)  If  finely  divided  cupric  oxide  is  agitated  for 
several  days  with  hydrogen  peroxide,  there  is  gradually  formed  an 
olive-green  precipitate  of  the  composition  Cu  Og,  Hg  0.  This  result 
confirms  a  statement  previously  published  by  Thenard  relative  to 
the  existence  of  this  oxide.  Copper  peroxide  is  decomposed  at  a 
temperature  of  6°  when  moist,  but  is  far  more  stable  when  dry. 

By  heating  cupric  oxide  with  potassium  hydrate,  an  oxide  inter- 
mediate in  composition  between  the  peroxide  and  the  normal  oxide 
appears  to  be  formed. 

Mercurous  Tannate.  (Pharm.  Centralhalle,  October  9th,  1884.) 
The  following  directions  are  given  for  the  preparation  of  this  new 
antisyphilitic : — 50  parts  of  freshly  prepared  mercury  subnitrate,  as 
free  as  possible  from  oxide,  are  finely  pulverised  in  a  mortar,  and 
then  mixed  therein  with  30  parts  of  tannic  acid,  and,  after  a  while, 
with  50  parts  of  water,  the  whole  being  thoroughly  triturated 
until  a  complete  paste  has  been  formed,  and  no  hard  particles  are 
felt  at  the  bottom  of  the  mortar.  A  further  quantity  of  water 
is  then  gradually  added,  the  supernatant  liquid  decanted,  and 
the  greenish  precipitate  repeatedly  washed  with  cold  water  until 
the  water  running  off  ceases  to  show  a  reaction  of  nitric  acid. 
The  precipitate  is  then  dried  in  a  moderately  warm  place.  Pre- 
pared in  this  way,  100  parts  of  mercury  subnitrate  yield  64  parts 
of  mercurous  tannate. 

Care  must  be  taken  that,  at  [the  beginning  of  the  operation, 
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no  more  water  is  added  than  that  above  mentioned  (50  parts  to  5 ' 
parts  mercnry  snbnitrate),  since  the  reaction  of  tannic  acid  with 
the  mercury  salt  is  only  completely  effective  in  this  concentration ; 
any  larger  quantity  of  water  would  cause  the  formation  of  basic 
mercury  nitrate.  For  the  same  reason  the  mercury  salt  must  first 
be  rubbed  up  dry  with  the  tannic  acid  before  adding  any  water  at 
all.  The  crystals  of  mercury  subnitrate  must  also  be,  as  far  as 
possible,  free  from  adherent  nitric  acid. 

The  Estimation  of  Oxides  of  Mercury  in  Blue  Pill  and  in  other 
analogous  Mercurial  Preparations.  H.  Senier.  (Abstract  of  a 
paper  read  before  the  Pharmaceutical  Society,  Nov.  5th,  1884, 
and  published  in  the  Pharm.  Journ.,  3rd  series,  xv.  362.)  The 
author  criticises  the  method  communicated  by  Dechan  and  Maben 
to  the  Hastings  meeting  of  the  British  Pharmaceutical  Conference, 
and  points  out  the  instability  of  mercurous  acetate  in  presence  of 
organic  matter  as  a  source  of  serious  error  in  their  process.  He 
prefers  his  own  method,  which  is  worked  as  follows  : — The  sample 
of  mercurial  preparation  is  first  digested  in  hydrochloric  acid  to 
dissolve  the  mercuric  oxide ;  to  this  solution,  after  neutralizing 
excess  of  acid  with  ammonia,  stannous  chloride  is  added,  and  the 
reduced  metallic  mercury  separated,  dried  over  sulphuric  acid,  and 
weighed ;  from  this  weight  is  calculated  the  amount  of  mercuric 
oxide  present.  To  estimate  the  mercurous  oxide,  a  fresh  portion 
of  the  sample  is  digested  in  a  5  per  cent,  solution  of  hydrocyanic 
acid,  which  converts  the  mercury  of  the  mercuric  oxide  into  mer- 
curic cyanide,  and  also  converts  half  the  mercury  of  the  mercurous 
oxide,  leaving  the  remainder  as  metallic  mercury.  The  hydro- 
cyanic acid  solution  is  treated  with  stannous  chloride,  in  the  same 
manner  as  the  hydrochloric  acid  solution,  and  from  the  weight 
of  metallic  mercury  obtained  the  weight  of  mercury  existing  as 
mercuric  oxide  is  subtracted,  and  the  remainder  doubled ;  this 
result  calculated  into  mercurous  oxide  gives  the  quantity  present 
in  the  sample.  This  method  for  the  estimation  of  mercurous  oxide 
is  based  on  some  observations  of  Scheele  on  the  action  of  hydro- 
cyanic acid  on  oxides  of  mercury,  and  is  more  fully  described  in 
the  author's  paper  on  "  The  Composition  of  Pilula  Hydrargyri  " 
(Pharm.  Journ.,  Feb.  5th,  1876). 

As  an  illustration  of  the  discordant  results  that  may  be  obtained 
by  the  two  processes,  the  author  gives  the  following  numbers : — 

Hydrocyanic  Acid  method     .        .    4*72    p.c.  HggO. 
Dechan  and  Maben's  method       ,      '250     „      ,, 
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In  support  of  the  author's  explanation  given  above,  as  to  the 
cause  of  such  discrepancies,  he  states  that  in  hydrargyrum  cum 
creta,  a  preparation  free  from  organic  matter  and  less  liable  to 
oxidation  than  pilula  hydrargyri  or  unguentum  hydrargyri,  Dechan 
and  Maben's  process  gives  results  coinciding  very  closely  with  his 
own  and  those  of  other  workers  on  the  same  subject. 

Action  of  Carbonic  Anhydride  en  Lead  Acetate.  F.  Bellamy, 
(Journ.  de  Fharm.  [5],  vii.  216-220.)  The  conversion  of  acetate 
of  lead  into  carbonate  by  means  of  a  current  of  carbonic  anhydride 
is  not  appreciably  affected  by  the  strength  of  the  solution  of  the 
lead  salt,  and  nsually  reaches  its  limit  after  a  rapid  current  of  gas 
has  passed  through  the  solution  for  two  and  a  half  hours.  It  is 
never  complete,  owing  to  the  solvent  action  of  the  liberated  acetic 
acid  on  the  precipitate.  The  maximum  amount  of  decomposition 
effected  in  a  solution  of  lead  acetate  by  carbonic  anhydride  at  a 
temperature  of  7-8°  0.  corresponds  with  77*48  per  cent,  of  the  salt. 
With  an  increase  of  temperatnre  there  is  a  proportional  decrease 
in  the  extent  of  the  decomposition. 

Combinations  of  Arsenious  and  Arsenic  Acids.  A .  Joly.  (Gomjotes 
Bendus,  May  11th,  1885.)  On  treating  arsenious  anhydride  with 
commercial  nitric  acid,  there  is  little  action  in  the  cold,  but  on 
heating  the  attack  begins,  and  the  mass  soon  solidifies.  On  ex- 
pelling the  excess  of  nitric  acid  by  heat,  and  taking  up  in  boiling 
water,  there  are  obtained  on  cooling  first  octahedral  crystals  of 
arsenious  acid,  and  then,  on  a  second  concentration,  circular 
crystals  of  the  compound — 2  Asg  Og,  3  Asg  O3,  Aq.  If  a  very  large 
proportion  of  arsenious  acid  escapes  oxidation,  there  are  formed 
bulky  rectangular  crystals  of  As2  O5  2  Asg  Og  Aq.  In  presence  of 
a  great  excess  of  arsenic  acid,  the  syrupy  liquid  deposits  very  fine 
acicular  crystals  of  Asg  O5,  Asg  O3,  Aq. 

A  Crystallized  Hydrate  of  Phosphoric  Acid.  A.  Joly.  (Gomjotes 
Bendus,  c.  447-450.)  The  author  describes  a  crystallized  hydrate 
of  phosphoric  acid  of  the  formula  2H3  PO^  +  Hg  0  ;  obtained  from 
the  mother  liquor  left  after  the  crystallization  of  phosphoric  acid, 
H3  PO4,  during  the  spontaneous  evaporation  of  a  highly  concen- 
trated solution. 

Preparation  of  Pure  Chromic  Acid.  H.  Moissan.  (Gomptes 
Bendus,  xcviii.  1581-1583.)  Chromic  anhydride  is  usually  con- 
taminated with  sulphuric  acid,  from  which  it  may  be  completely 
freed  by  carefully  fusing  it  in  a  platinum  dish,  heating  until  the 
greater  part  of  the  sulphuric  acid  is  driven  off,  and  then  pouring 
the  contents  of  the  dish  on  to  a  porcelain  slab.     The  unexpelled 
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sulphuric  acid  runs  out  first,  and  the  chromic  anhydride  which 
afterwards  flows  from  the  dish,  and  solidifies  almost  instantly, 
contains  but  traces  of  sulphuric  acid. 

Pure  chromic  acid,  Hg  Cr  O^,  is  obtained  from  the  purified  an- 
hydride by  the  following  process : — An  excess  of  chromic  anhydride 
is  mixed  with  a  small  quantity  of  water,  the  mixture  heated  to 
.100°  for  a  short  time,  and  the  liquid  poured  off  and  cooled  in 
melting  ice.  After  some  time  it  deposits  small,  red,  highly  deli- 
quescent crystals,  which  melt  readily,  and  give  off  water  when 
heated,  leaving  chromic  anhydride. 

Preparation  of  Pure  Barium  Chloride.  Dr.  Wackenroder. 
(Dingl.  polyt.  Journ.,  ccliii.  440.)  Barium  sulphide  obtained  by 
reduction  from  the  sulphate  is  dissolved  and  mixed  with  a  solution 
of  an  equivalent  quantity  of  calcium  chloride ;  carbonic  anhydride 
is  then  passed  through  the  mixture,  whereby  sulphuretted  hydrogen 
is  given  off,  and  a  solution  of  barium  chloride  obtained,  whilst 
calcium  carbonate  is  precipitated.  The  latter  is  removed  by  filtra- 
tion, and  the  solution  evaporated  and  allowed  to  crystallize. 

Pure  strontium  chloride  may  be  prepared  from  the  sulphate  by 
the  same  process. 

Constitution  of  Bleaching^  Powder.  E.Dreyfus.  (Bull.  Soc. 
Chim.,  xli.  600-609.  From  Journ.  Ghem.  Soc.)  The  formula 
proposed  by  Stahlschmidt  (2  CaH  CI  O2  + Ca  CI2  +  2  HgO)  alone 
accounts  for  the  excess  of  calcium  hydroxide  that  is  invariably 
present  in  this  compound.  Assuming  this  formula,  bleaching 
powder  should  contain  39'01  per  cent,  of  available  chlorine,  but 
experiment  shows  that  it  often  contains  more  than  40  per  cent., 
which  appears  to  militate  against  the  assumption.  But  the  use 
of  moist  lime  in  the  manufacturing  process  explains  this  result. 
The  water  acts  on  the  bleaching  compound,  Ca  H  CI  Og,  produ- 
cing calcium  hypochlorite,  together  with  free  calcium  hydroxide, 
2CaHC102  =  Ca(OH)3  +  Ca(C10)3.  The  calcium  hydroxide 
then  again  combines  with  chlorine.  According  to  this,  the  active 
compound  in  bleaching  powder  is  Ca  H  CI  Og,  with  more  or  less 
calcium  hypochlorite.  Stahlschmidt's  formula  also  supposes  the 
existence  of  calcium  chloride  in  bleaching  powder.  This  has  been 
considered  to  be  incorrect,  as  bleaching  powder  is  said  not  to  yield 
calcium  chloride  when  treated  with  alcohol.  The  author  disputes 
this  assertion,  and  states  that  calcium  chloride  is  always  dissolved 
from  the  compound  by  alcohol,  in  quantity  which  increases  with  the 
time  during  which  the  alcohol  is  in  contact.  Lunge  and  Schappi, 
arguing  from  the  action  of  carbonic  anhydride  on  bleaching  powder, 
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whereby  nearly  the  whole  of  the  chlorine  is  evolved,  have  also 
arrived  at  the  conclusion  that  calcium  chloride  is  not  a  constituent 
of  bleaching  powder.  The  author  points  out  that  this  conclusion 
is  erroneous  ;  for  although  carbonic  anhydride  does  not  act  on 
calcium  chloride  alone,  yet  in  presence  of  hypochlorous  anhydride 
(from  the  action  of  carbonic  anhydride  on  CaHClOa),  the 
following  reaction  occurs  either  with  dry  calcium  chloride  or  with 
its  aqueous  solution  :  Ca  Clg  +  C  Og  +  Clg  O  =  Ca  C  O3  +  2  Clg.  In 
order  to  determine  that  the  calcium  hydroxide  precipitated  by 
water  from  bleaching  powder  is  an  essential  constituent,  the 
following  experiments  were  made  : — Solid  bleaching  powder  was 
treated  with  ammonia  and  alcohol ;  the  liquid  was  boiled,  filtered, 
diluted  with  water,  and  the  calcium  estimated  as  oxalate.  In 
another  experiment,  dry  bleaching  powder  was  melted  at  a  red 
heat  to  expel  oxygen  and  chlorine ;  the  residue,  treated  with 
alcohol  and  water,  was  filtered,  and  the  calcium  estimated  in  the 
filtrate  as  oxalate.  The  results  of  these  two  experiments,  which 
determine  the  amount  of  calcium  as  chloride,  were  identical.  It 
is  further  shown  that  with  two  carefully  prepared  specimens  of 
bleaching  powder,  the  calcium  obtained  as  chloride  by  the 
ammonia  method  is  just  half  of  the  total  calcium  combined  with 
available  chlorine,  the  other  half  having  been  precipitated  as 
hydroxide.     This  is  in  accordance  with  the  following  equations : — 

2[2(CaHC102)  +  CaCl2]+2NH4HO  = 
2NH4Cl  +  3CaCl2  +  3Ca(H  0)2  +  202, 

and  at  a  red  heat — 

2[2(CaHC102)  +  CaCl2]+H20  =  3CaCl2  +  8Ca(HO)2  +  Cl3  +  30. 

The  author  concludes,  therefore,  that  the  formula  of  bleaching 
powder  should  be  written,  2  Ca  H  01  Og  +  Ca  CU  +  2  Hg  O. 

Preparation  of  Sodium  and  Potassium  Chlorates.  E.  K.  Mus- 
pratt  and  O.  Eschellmann.     (Dingl.  polyt.  Journ.,  ccliv.  47,  90.) 

Sodium  Chlorate. — A  current  of  chlorine  is  passed  to  satura- 
tion into  water  holding  magnesia  in  suspension,  so  that  one 
equivalent  of  magnesium  chlorate  to  5-5J  equivalents  of  chloride 
passes  into  solution.  This  solution  can  be  concentrated  by 
evaporation  to  35-40°  B.,  so  that  on  cooling  a  part  of  the  chloride 
crystallizes  out.  The  solution,  now  containing  four  equivalents  of 
chloride  to  one  of  chlorate,  or  the  original  solution  if  preferred,  is 
treated  with  sodium  hydroxide  or  carbonate,  or  a  mixture  of  the 
two.     Magnesia,  magnesium  carbonate,  or  a  mixture  of  the  two, 
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as  the  case  may  be,  is  precipitated,  whilst  sodium  chloride  and 
chlorate  remain  in  solution.  On  concentrating  by  evaporation  to 
48-50°  B.,  and  cooling,  the  chlorate  separates  out.  The  magnesia 
residue  is  employed  again  directly,  or  if  it  contains  carbonate, 
after  being  calcined. 

Potassium  Chlorate. — Chlorine  is  passed  into  magnesia  mixed 
with  water,  and  the  solution  is  evaporated  to  35-50°  B.,  so  that  on 
cooling  some  magnesium  chloride  crystallizes  out.  The  product  is 
now  treated  with  potassium  chloride,  when  potassium  chlorate  and 
magnesium  chloride  are  formed ;  the  greater  portion  of  the  former 
may  then  be  obtained  by  crystallization.  The  mother-liquor,  which 
retains  5-10  per  cent,  of  the  total  potassium  chlorate,  is  treated 
with  hydrochloric  acid  and  steam,  by  which  potassium  chloride  is 
formed  and  chlorine  is  evolved ;  the  latter  may  be  absorbed  by 
lime  or  magnesia.  The  solution,  containing  an  excess  of  acid,  is 
now  neutralised  with  magnesium  carbonate,  and  a  solution  of  mag- 
nesium chloride  containing  potassium  chloride  is  formed.  This 
is  evaporated  to  45°  B.,  and  allowed  to  cool,  when  it  sets.  In  this 
state  it  may  go  into  commerce,  or  magnesia  may  be  obtained  from 
it  by  heating,  and  this  can  again  be  employed  in  the  process. 

Action  of  Bisulphites  on  Chlorates.  M.  Prudhomme.  (Bingl. 
polyt.  Journ.,  ccliv.  226.)  On  treating  sulphurous  anhydride  with 
chloric  acid,  sulphuric  and  hydrochloric  acids  are  formed.  The 
bisulphites  of  the  alkalies,  however,  reduce  the  chlorates  only  in  a 
very  imperfect  manner,  as  shown  by  the  following  equation : — 

NaClOg  +  NallSOs^HClOg  +  NagSO^, 
andN'aC103  +  2I^aHS03  =  HC10  +  Na2S04  +  N'aHS04.' 

The  resulting  hydrogen  sodium  sulphate  may  be  made  to  react  with 
further  portions  of  bisulphite,  sulphurous  acid  being  disengaged. 
On  adding  a  solution  of  sodium  bisulphite  to  a  concentrated  solu- 
tion of  sodium  chlorate  (100  grams  per  litre),  a  violent  action  occurs, 
especially  if  the  solution  of  chlorate  is  hot.  A  strong  odour  of 
chlorine  oxides  and  of  sulphurous  acid  is  given  off,  and  the  solution 
will  be  found  to  destroy  the  colour  of  indigo  and  other  dye-stuffs, 
and  convert  cellulose  into  hydroxycellulose.  With  salts  of  aniline, 
the  solution  forms  aniline-black,  a  reaction  which  confirms  Rosen- 
stiehl's  theory  as  to  the  formation  of  aniline-black.  When  chlorates 
and  bisulphites  act  on  one  another  in  the  presence  of  alcohol, 
chlorinated  ethers  are  formed. 

Sulphides  of  Sodium.    H.Bottger.    (Liehig'sAnnalen,S36-34i2.) 
Sodium  monosulphide,  Nag  S  +  5  Hg  0,  was  prepared  by  saturat- 
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ing  one-half  of  an  alcoholic  solution  of  soda  with  hydrogen 
sulphide,  then  adding  the  other  half  of  the  soda  and  allowing  it  to 
crystallize,  access  of  air  being  carefully  prevented.  It  forms  long 
white  prisms,  loses  3  mols.  of  Hg  0  at  100°,  is  rendered  anhydrous 
by  heating  it  to  180",  and  oxidizes  readily  on  exposure  to  air.  The 
hydrated  salt  is  readily  and  completely  decomposed  by  carbonic 
anhydride  in  the  cold,  whilst  the  anhydrous  salt  is  only  appreciably 
decomposed  on  heating  above  100°  in  a  current  of  the  gas. 

The  polysulphides  were  prepared  by  heating  on  the  water-bath 
alcoholic  solutions  of  the  monosulphide  with  the  calculated  amount 
of  sulphur,  the  liquid  being  subsequently  cooled  to  -10°  to  -15°  to 
obtain  crystals. 

Sodium  disulphide,  NagSg  +  SHgO,  forms  groups  of  sulphur- 
yellow  crystals.     It  loses  3  mols.  of  Hg  O  at  100°. 

Sodium  trisuljpJiide,  Nag  Sg -f  3  Hg  0,  forms  dark  golden-yellow 
concentrically  grouped  crystals.  It  loses  2  mols.  of  Hg  0  at  100°, 
fusing  to  a  liver-coloured  mass,  and  becomes  anhydrous  at  190°. 

Sodium.  tetrasulpTiide,  Nag  8^  +  8  Hg  O,  is  obtained  in  orange-red, 
concentrically  grouped  crystals.  Heated  above  100°,  a  part  of  its 
sulphur  is  evolved  as  hydrogen  sulphide. 

Sodium  pentasulphide,  Nag  S-  +  8  Hg  O,  forms  dark  orange-yellow 
crystals.     It  commences  to  decompose  at  100°. 

Production  of  Ammoninm  Sulphate  and  Hydrochloric  Acid.  L . 
Mond.  (Dingl.  polyt.  Journ.,  ccliii.  350.)  The  decomposition  of 
ammonium  chloride  by  an  equivalent  quantity  of  sulphuric  acid  is 
found  to  be  incomplete,  the  residue  always  containing  some  unde- 
composed  ammonium  chloride.  The  author  therefore  proposes  the 
application  of  sufficient  sulphuric  acid  to  form  acid  sulphate  of 
ammonium,  and  to  neutralize  the  latter  with  ammonia. 

Purification  of  Sulphuric  Acid.  W.J.Menzies.  (Dingl.  polyt. 
Journ.,  ccliv.  400.)  Ordinary  chamber  acid  of  not  less  than  58°  B. 
is  treated  with  some  nitric  acid,  and  introduced  into  an  iron  pan 
provided  with  a  condenser  consisting  of  a  range  of  iron  pipes. 
The  pan  is  then  heated  by  a  flue  from  the  fire  place,  so  arranged 
that  the  sides  of  the  pan  only  are  exposed  to  the  heat.  The  distil- 
lation is  continued  until  the  condensed  acid  has  a  concentration  of 
about  60°  B.,  when  the  operation  is  stopped  and  the  liquid  allowed 
to  settle.     The  clear  acid  is  free  from  iron  and  arsenic. 

Displacement  of  Chlorine  by  Bromine.  A.  Potilitzin.  (Ber. 
der  deutsch.  chem.  Ges.,  xvii.  1308-1324  ;  Journ.  Ghem.  Soc,  1884, 
955.)     The  author  has  previously  shown  that  the  displacement 
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of  chlorine  in  metallic  chlorides  by  bromine  takes  place  according 
to  a  simple  rule  which  may  be  expressed  by  the  equation  = 

const.,  where  A  is  the  atomic  weight  of  the  metal,  B  the  per- 
centage of  chlorine  displaced,  and  E  the  valency  of  the  metal. 
The  correctness  of  this  equation  has  been  confirmed  by  the  results 
of  the  examination  by  the  author  of  the  action  of  bromine  on  the 
chlorides  of  14  metals,  whose  valency  varied  between  1  and  6,  and 
atomic  weights  between  7  and  207.  Amongst  these  were  cobalt 
and  nickel,  which,  having  equal  valencies  and  atomic  weights, 
formed  good  examples  to  test  the  correctness  of  the  law. 

The  author  disputes  the  soundness  of  the  arguments  used  by 
Berthelot  to  show  that  this  displacement  of  chlorine  by  bromine 
may  be  fully  explained  according  to  his  ^^  princij)e  du  travail  maxi- 
mum,''^ and  denies  the  possibility  of  the  existence,  under  the  condi- 
tions of  the  experiments,  of  the  perbromides  and  bromine  chloride, 
the  formation  of  which  Berthelot  assumes.  The  author  considers 
that  this  reaction  must  be  classed  amongst  those  reactions  which 
take  place  at  certain  temperatures,  notwithstanding  that  they  are 
accompanied  with  an  absorption  of  heat,  and  that  the  work  of 
chemical  change  in  these  cases  is  completed  at  the  expense  of  the 
heat  of  the  surrounding  medium.  He  believes  that  the  real  cause 
of  the  reaction  must  be  sought  in  intramolecular  conditions,  and  is 
probably  due  to  the  varying  velocity  of  the  molecules,  in  accord- 
ance with  Clausin's  generally  received  theory. 

The  author  has  repeated  the  experiments  with  silver,  potassium, 
and  sodium  chlorides  at  ordinary  temperatures,  and  is  unable  to 
confirm  Berthelot's  results.  He  finds  that  there  is  a  very  slight 
displacement  of  chlorine  in  silver  chloride  (about  0*8  per  cent, 
after  six  days'  treatment) ,  that  with  potassium  chloride  the  dis- 
placement is  much  less  (less  than  0*1  per  cent.),  and  with  sodium 
chloride  is  scarcely  perceptible. 

Oxides  of  Nitrogen.  Prof.  W.  Ramsay  and  J.  Tudor  Cun- 
dall.  (A  paper  read  before  the  Chemical  Society,  Feb.  19th,  1885. 
From  The  Chemical  Society  s  Proceedings.)     The  authors  show, — 

1.  That  the  green  or  blue  liquid  obtained  by  the  action  of 
arsenious  anhydride  on  nitric  acid  consists  of  a  mixture  of  nitrous 
anhydride  and  nitric  peroxide,  in  proportions  depending  on  the 
strength  of  the  nitric  acid  and  the  temperature  at  which  the 
volatile  liquid  is  condensed. 

2.  That  if  a  dehydrating  agent,  such  as  sulphuric  acid,  be 
present  in  sufficient  quantity,  the  distillate  consists  of  pure  per- 
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oxide,  and  that  this  process  is  by  far  the  most  convenient  one  for 
the  preparation  of  the  peroxide. 

3.  That  if  oxygen  be  passed  over  the  blae  liquid,  the  vapours 
condensed  in  a  freezing  mixture  are  still  blue  or  green  ;  a  great 
excess  of  oxygen  is  necessary  to  effect  conversion  from  nitrous 
anhydride  into  peroxide. 

4.  That  when  excess  of  nitric  oxide  is  passed  along  with  the 
peroxide  into  a  cooled  bulb,  the  trioxide  is  produced,  the  amount 
of  trioxide  depending  on  the  temperature  of  the  condenser. 

5.  The  vapour  density  of  a  liquid  of  a  deep  blue  colour,  contain- 
ing about  30  per  cent,  of  trioxide  and  70  per  cent,  of  peroxide, 
show^s  that  the  trioxide  cannot  exist  in  the  gaseous  state,  but  at 
once  dissociates  into  nitric  oxide  and  peroxide  on  changing  to  gas. 
The  theoretical  vapour- density  of  such  a  mixture  was  calculated 
from  a  formula  deduced  from  the  second  law  of  thermodynamics 
by  J.  Willard  Gibbs,  which  shows  the  relations  between  tempera- 
ture, pressure,  and  vapour-density  of  the  mixture  of  N  Og  and 
Ng  O4  in  the  gaseous  peroxide  :  and  it  was  found  that  the  vapour- 
densities  of  a  mixture  of  N  Og  +  Ng  O4 — partly  present  in  the 
original  liquid  as  peroxide,  partly  formed  by  the  decomposition  of 
the  ^203  present  into  N'O  and  (N  Og  +  ^2  ^4) — with  the  NO  pro- 
duced by  the  decomposition  of  the  1^2  ^s>  calculated  by  means  of 
Gibbs'  formula,  are  identical,  within  limits  of  experimental  error, 
with  those  obtained  by  direct  experiment. 

6.  The  presence  or  absence  of  moisture  does  not  appear  to  affect 
the  reaction  between  N  0  and  Og. 

7.  It  is  probable  that  Ng  O3  undergoes  dissociation  with  rise  of 
temperature,  even  while  liquid. 

The  Reaction  between  Nitric  Oxide  and  Oxygen  under  varying 
conditions.  Prof.  G.  Lunge.  (Proc.  Ghem.  Soc,  May  7th,  1885.) 
Experimental  evidence  is  given  for  the  following  conclusions, — 

1.  That  when  nitric  oxide  is  mixed  in  the  dry  state  with  an  ex- 
cess of  oxygen,  they  combine  exclusively,  or  nearly  so,  to  form  Ng  ^4^- 

2.  Dry  N  O  and  Og,  with  an  excess  of  the  former,  yield  a  large 
proportion  of  Ng  O3  along  with  Ng  O4,  both  in  the  state  of  gas. 

3.  In  the  presence  of  water,  and  of  an  excess  of  oxygen,  N"  0  is 
altogether  converted  into  H  N  O3. 

4.  If  N  0  and  Og  meet  in  the  presence  of  concentrated  sulphuric 
acid,  neither  Ng  O4.  nor  H  N  O3  is  formed,  even  with  the  greatest 
excess  of  oxygen  ;  but  the  reaction  is, — 

4H2SO4  -1-  4]SrO  +  02  =  4S02(OH)(0]S"0)  +  2H2O. 
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The  bearing  of  these  facts  on  the  theory  of  the  vitriol -chamber 
process  is  then  discussed.  The  author  considers  that  Ng  O3,  and 
not  N  0  as  hitherto  assumed,  is  the  carrier  of  oxygen,  and  that  as 
long  as  any  appreciable  quantity  of  S  Og  is  present,  no  nitric  oxide 
is  formed,  the  following  being  the  reactions  whereby  the  sulphuric 
acid  is  formed : — 

2  S  O2  +  Ng  O3  +  O2  +  H2  0  =  2  S  O2  (0  H)  (O2  N) 
2  S  O2  (0  H)  (O2  N)  +  H2  0   =  2  S  O2  (0  H)2  +  N2O3. 

The  Formation  of  Hyponitrites  from  Nitric  Oxide.  Prof. 
Divers  and  T.Haga.  (Proc.  0/^em.  ySoc,  March  30th,  1885.)  An 
alkaline  solution  of  potassium  stannite  slowly  absorbs  nitric  oxide, 
and  when  treated  with  silver  nitrate  gives  a  precipitate  from 
which,  by  treatment  with  nitric  acid  and  ammonia,  silver  hypo- 
nitrite  can  be  obtained  in  small  quantity.  Potassium  stannite  in 
alkaline  solution  has  no  action  on  nitrites  and  nitrates.  Ferrous 
hydroxide  treated  with  strong  solution  of  alkali,  becomes  dense, 
pulverulent,  and  pale  grey,  and  in  taking  up  oxygen  does  not  form 
any  black  hydroxide  as  an  intermediate  product.  Ferrous  hy- 
droxide, mixed  with  potassium  hydroxide  solution,  converts  nitric 
oxide,  and  also  nitrites,  into  ammonia.  It  has  no  action  upon 
nitrates  in  presence  of  much  potassium  hydroxide. 

Hydrogen  Peroxide.  M.  Hanriot.  (Gomptes  Bendus,  c.  57-60 
and  172-175.  From  Journ.  Chem.  80c.)  A  5-10  volume  solution 
of  hydrogen  peroxide — that  is,  a  solution  capable  of  giving  off  five 
to  ten  times  its  own  volume  of  free  oxygen — can  be  boiled  without 
sensible  decomposition;  but  when  the  strength  reaches  12  vols, 
decomposition  commences.  If,  however,  the  hydrogen  peroxide  is 
very  pure,  decomposition  is  so  slow  that  the  solution  can  be  con- 
centrated on  a  water-bath  until  it  attains  a  strength  of  15  vols. 

When  a  dilute  solution  of  hydrogen  peroxide  is  partially  frozen 
by  placing  it  in  a  mixture  of  ice  and  salt,  the  portion  which  re- 
mains liquid  contains  a  much  higher  proportion  of  the  peroxide, 
whilst  the  bulk  of  the  solid  portion  is  practically  pure  ice.  If, 
however,  the  ice  is  slowly  melted,  the  liquid  which  first  forms  is 
very  rich  in  hydrogen  peroxide,  and  this  would  seem  to  indicate 
the  existence  of  a  hydrate  melting  between  -13°  and  -15°.  By 
successive  freezings  the  peroxide  can  be  concentrated  imtil  it  has 
a  strength  equal  to  70  vols.,  but  beyond  this  point  it  no  longer 
freezes  at  -13°.  By  using  methyl  chloride  as  a  refrigerator,  how- 
ever, the  hydrogen  peroxide  can  be  frozen  at  -15°,  and  concentra- 
tion can  be  carried  to  140  vols,  or  even  further,  but  the  process 
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becomes  tedious  and  troublesome.  The  main  difficulty  in  this 
method  of  concentration  is  the  separation  of  the  mother-liquor 
from  the  crystals  of  ice. 

Dilute  solutions  of  hydrogen  peroxide  are  best  prepared  by  the 
action  of  hydrofluoric  acid  on  barium  peroxide  carefully  freed 
from  soluble  salts.  The  peroxide  solution  thus  obtained  is  made 
distinctly  alkaline  by  adding  baryta-water,  and  barium  peroxide 
and  any  iron  or  manganese  are  thus  precipitated.  The  solution  is 
then  acidified  with  sulphuric  acid,  and  the  hydi-ogen  peroxide  con- 
centrated first  on  a  water-bath,  and  then  by  successive  freezings. 
The  advantage  of  this  method  is  that  the  hydrogen  peroxide  is 
obtained  in  a  high  state  of  purity,  and  therefore  is  much  less 
liable  to  decompose  in  the  process  of  concentration. 

If  a  solution  of  hydrogen  peroxide  is  distilled  under  a  pressure  of 
30  mm.  of  mercury,  the  amount  of  peroxide  which  passes  over  is 
greater  the  higher  the  concentration  of  the  solution.  If  commer- 
cial hydrogen  peroxide  (10-12  vols.)  is  distilled  in  a  vacuum, 
practically  no  hydrogen  peroxide  passes  over  until  the  liquid  in 
the  retort  is  reduced  to  about  one-fifth  its  original  volume.  At 
this  point,  the  fractionating  bulbs  are  removed,  and  the  distillation 
continued  in  a  vacuum  until  the  liquid  in  the  retort  begins  to 
decompose.  More  water  is  then  added,  and  distillation  continued. 
The  strength  of  the  distillate  obtained  in  this  way  corresponds 
with  5-8  vols.,  and  it  is  concentrated  in  a  vacuum  until  decompo- 
sition commences.  By  concentration  under  a  pressure  of  30  mm., 
a  267  vol.  solution  can  be  obtained.  Hydrogen  peroxide  under- 
goes no  decomposition  whatever  when  distilled,  provided  the 
concentration  of  the  solution  in  the  retort  is  no  higher  than  that 
corresponding  with  150  vols. 

Estimation  of  Hydrogen  Peroxide. — The  volume  of  oxygen  evolved 
when  the  solution  is  boiled  gives  no  exact  measure  of  the  amount 
of  hydrogen  peroxide  present,  for  a  considerable  proportion  of  the 
latter  volatilises  without  decomposition.  When  the  hydrogen  per- 
oxide is  decomposed  by  manganese  dioxide,  a  certain  quantity  always 
escapes  decomposition,  but  the  error  is  constant,  and  corresponds 
with  0'3  vol.     If  this  correction  is  made,  the  results  are  exact. 

Pure  hydrogen  peroxide  has  an  acid  reaction.  Even  if  a  solution 
is  made  alkaline  with  baryta  and  boiled,  the  vapour  of  hydrogen 
peroxide  reddens  litmus.  It  is  evident  that  Thenard's  neutral 
hydrogen  peroxide  must  have  contained  a  small  quantity  of  baryta, 
and  hence  its  instability.  The  vapour  of  hydrogen  peroxide  has  a 
distinct  odour,  recalling  that  of  nitric  acid.     Hydrogen  peroxide 
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conducts  electricity  better  than  pure  water,  and  can  be  electrolysed 
without  addition  of  acid,  large  quantities  of  oxygen  being  given 
off  at  the  positive  electrode.  At  the  same  time,  a  small  quantity 
of  a  mixture  of  oxygen  and  hydrogen,  in  proportions  varying  with 
the  duration  of  the  experiment,  is  given  off  at  the  negative  pole. 
The  current  decomposes  hydrogen  peroxide  into  oxygen  and  water. 
It  cannot  be  admitted  that  the  hydrogen  peroxide  is  reduced  by 
hydrogen  liberated  from  the  water  at  the  negative  pole,  for  if  the 
solution  is  acidified,  hydrogen  is  evolved  at  the  negative  pole,  and 
the  peroxide  is  not  reduced. 

Hydrogen  Peroxide.  H.  S.  Carpenter  and  W.  0.  Nichol- 
son. (Analyst,  ix.  36-41.)  The  authors  consider  titration  with 
decinormal  permanganate  and  measurement  of  the  volume  of  gas 
liberated  as  a  rapid  and  accurate  process  for  determining  the 
strength  of  commercial  solutions  of  hydrogen  peroxide,  and  as 
superior  to  the  titration  with  potassium  iodide  and  sodium  thio- 
sulphate.  They  agree  with  Kingzett  in  regarding  the  equation, 
K2Mn2  08  +  5H202  +  3H2S04  =  K2S04  +  2MnS04  +  8H2  0  +  502 
as  a  correct  representation  of  this  reaction. 

Solubility  of  Carbon  Bisulphide  and  Chloroform  in  Water. 
G.  Chancel  andF.  Parmentier.  (Comptes  Bendus,  c.  773-776.) 
The  solubility  of  carbon  bisulphide  in  water  decreases  with  the 
temperature  ;  at  0°  1  litre  of  water  dissolves  2*04  grams  of  carbon 
bisulphide,  but  at  49°  only  0"14  gram ;  thus,  as  regards  its  solu- 
bility, it  resembles  those  gases  which  dissolve  in,  but  form  no 
chemical  combination  with,  water. 

The  solubility  of  chloroform  decreases  with  the  temperature 
from  0°  to  30°,  but  from  30°  to  55°  it  increases  ;  thus  the  tempera- 
ture of  30°  seems  to  be  the  point  of  minimum  solubility.  These 
results  were  further  exemplified  by  determinations  of  the  density 
of  the  resultant  solutions,  the  temperature  of  30°  corresponding 
with  the  point  of  minimum  density ;  the  values  obtained  were 
greater  than  the  mean  densities  of  corresponding  proportions  of 
water  and  chloroform ;  there  is  thus  a  contraction  in  the  process 
of  solution.  It  is  further  observed  that  an  aqueous  solution  of 
chloroform  saturated  at  4°  is  rendered  turbid  on  warming  by  pre- 
cipitation of  chloroform,  and  conversely  a  solution  saturated  at 
59°  is  rendered  turbid  on  cooling  ;  but  a  solution  saturated  at  30° 
remains  unaltered.  Determinations  are  also  given  of  the  density 
of  chloroform  at  various  temperatures,  from  0°  to  35°,  the  mean 
coefficient  of  expansion  deduced  from  these  experiments  is  0'00129, 
a  value  slightly  higher  than  that  found  by  Pierre. 
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Alcohol  Table.  Dr.  Squibb.  (From  Ephemeris,  1884.)  The 
following  table  shows  the  specific  gravities  of  combinations  of 
alcohol  and  water,  ascertained  by  actual  observations  at  intervals 
of  4)  per  cent.,  on  the  new  basis  for  absolute  alcohol  of  specific 
gravity  79350,  at  15'6°  C.  =  60°  F.,  compared  with  water  at  15-6° 
C.  =  60°  F.  as  unity,  and  gives  both  the  apparent  and  corrected 
specific  gravities  at  different  temperatures  by  the  two  common 
standards  for  unity,  namely  water  at  its  maximum  density  of 
4°  C.  =  39-2°  F.,  and  at  15-6°  C.  =  60°  F.  The  table  is  sufficiently 
correct  to  be  practically  useful  to  the  fourth  decimal  place. 


Compared  with  Water  at 

Compared  with  Water  at  4°  C.=39-2°  F.  as  Unity. 

15-6°  C.=60o  F.  AS 
Unity. 

•a 

Weighed  at- 

Weighed  at— 

1 

4°C.= 
39-2*  F. 

a6"C.=59<'F. 

15-6  C.=60o  F. 

25oC.=77oF. 

15-6"  C.= 
60OF. 

25"  C.=77c<  F. 

Corrected 

Corrected 

Corrected 

1  Corrected 

True. 

Apparent. 

for  expan- 
sion of 

Apparent. 

for  expan- 
sion of 

Apparent. 

for  expan- 
sion of 

True. 

.    for  expan- 
Apparent.^    sion  of 

glass. 

glass. 

glass 

glass. 

100 

•80257 

•79348 

•79326 

•79301 

•79279 

•78537 

•78496 

•79350 

•78591 

•78573 

90 

•80579 

•79667 

•79645 

•79618 

•79595 

•78847 

•78806 

•79669 

•78901 

•78882 

98 

•80875 

•79965 

•79943 

•79893 

•79870 

•79131 

•79089 

•79967 

•79205 

•79186 

96 

•81-167 

•80.555 

•80533 

•80509 

•80486 

•79744 

79702 

•80558 

•79801 

•79782 

92 

•82593 

•81680 

•81658 

•81631 

•81607 

•80865 

•80823 

•81684 

•80915 

•80896 

88 

•83649 

•82751 

•82728 

•82699 

•82675 

•81929 

•81886 

•82755 

•81982 

•81963 

84 

•84681 

•83770 

•83747 

•83719 

•83695 

•82953 

•82909 

•83775 

•83007 

•82987 

80 

•85683 

•84773 

•84750 

•84718 

•84694 

•83959 

•83915 

•84779 

•84021 

•84001 

76 

•86655 

•85742 

•85718 

•85699 

•85674 

•84937 

•84892 

•85749 

•84991 

•84971 

72 

•87600 

•86702 

•86678 

•86649 

•86624 

•85895 

•85850 

•86711 

•85953 

•85933 

68 

•88516 

•87655 

•87631 

•87607 

•87582 

•86847 

•86801 

•87665 

•86905 

•86885 

64 

•89479 

•88625 

•88601 

•88578 

•88552 

•87832 

•87786 

•88636 

•87884 

•87863 

60 

•90401 

•89549 

•89524 

•89556 

•89530 

•88766 

•88719 

•89561 

•88821 

•88800 

56 

•91297 

•90452 

•90427 

•90405 

•90379 

•89687 

•89640 

•90465 

•89745 

•89724 

52 

•92177 

•91349 

•91324 

•91309 

•91283 

•90597 

•90549 

•91365 

•90653 

•90632 

48 

•93045 

•92231 

•92206 

•92187 

•92160 

•91489 

•91441 

•92247 

•91547 

•91525 

44 

•93875 

•93082 

•93056 

•93045 

•93018 

•92361 

•92313 

•93101 

•92427 

•92405 

40 

•94655 

•93901 

•93875 

•93865 

•93838 

•93217 

•93168 

•93923 

•93275    -93253 

Ether  Table.  Dr.  Squibb.  (Ephemeris,  July,  1884.)  The  fol- 
lowing table  forms  the  concluding  portion  of  an  elaborate  report 
on  "  Absolute  Ether,"  for  the  details  of  which  reference  should  be 
made  to  the  source  given.  A  reprint  of  this  report  will  also  be 
found  in  the  Pharmaceutical  Journal,  3rd  series,  xv.  282-287. 

The  absolute  ether  actually  obtained  by  the  author  is  the  basis 
of  this  table,  and  the  specific  gravities  were  taken  by  means  of  the 
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flask.  For  diluting  the  ether  an  alcohol  was  prepared  of  a  specific 
gravity  of  0-82012  at  15°  C,  water  at  4°  C.  being  taken  as  unity, 
or  0-82016  at  15-6°  C,  compared  with  water  at  15-6°  C,  as  unity, 
such  alcohol  corresponding  very  closely  to  90-75  per  cent,  absolute 

Table  of  specific  gravities  of  combinations  of  absolute  etber  and  alcohol ;  tbe  ether 
having  a  specific  gravity  of  71888,  and  the  alcohol  of  -82012,  both  liquids  at 
150  C.=590  F.,  compared  with  water  at  40  C.=39'20  F.  as  unity.  Or,  the  ether 
of  71890,  and  the  alcohol  '82016,  both  liquids  at  15-60  C.=600  F.,  compared 
with  water  at  15-60  C.=600  F.  as  unity. 

This  table  is  trustworthy  to  the  third  decimal  place,  and  moderately  accurate  to 
the  fourth. 

The  corrected  columns  are  corrected  for  the  expansion  of  glass  only. 


Compared  with  Water 

•g, 

Compared  with  Water  at  4°  C.=39-2°  F.  as  Uititv. 

AT  15-6°  C.=60°  F.  as 

Unity. 

•5 

Weighed  at- 

Weighed  at- 

0 

S 

(2 

4°C.= 
39-2°  F. 

15°C.=59"F. 

15-6°C.=60T. 

25°  C.=77°  F. 

15-6°  C.= 
60°  F. 

25°  C.=77°  F. 

True. 

Apparent. 

Corrected. 

Apparent. 

Corrected. 

Apparent. 

Corrected. 

True. 

Apparent. 

Corrected. 

100 

-73128 

•71908 

-71888 

•71838 

•71817 

•70788 

•70751 

•71890 

•70842 

•70825 

99 

•73257 

•72040 

-72020 

•71969 

•71948 

-70923 

•70886 

•72021 

•70976 

•70958 

98 

-73386 

•72172 

•72152 

•72101 

•72080 

-71057 

•71020 

•72162 

•71L08 

•71091 

97 

•73415 

•72205 

•72185 

•72233 

•72212 

•71192 

•71155 

•72284 

•71241 

•71224 

96 

•73644 

•72438 

•72418 

•72364 

•72343 

•71326 

•71289 

•72416 

•71374 

•71367 

95 

-73764 

•72564 

•72544 

•72490 

•72469 

•71457 

•71419 

•72541 

•71506 

•71489 

94 

•73884 

•72690 

•72670 

•72616 

-72595 

•71589 

•71551 

•72666 

•71638 

•71621 

93 

•73904 

•72814 

•72794 

•72742 

-72721 

•71721 

•71683 

•72792 

•71770 

•71753 

92 

•74124 

•72938 

•72918 

•72868 

•72847 

•71852 

•71814 

•72918 

•71902 

•71885 

91 

•74245 

•73064 

•73044 

•72994 

•72973 

71982 

•71944 

•73043 

•72033 

•72016 

90 

•74366 

•73190 

-73170 

•73121 

•73100 

•72113 

•72075 

•73168 

•72164 

•72147 

89 

•74487 

73215 

•73195 

-73248 

73227 

•72245 

•72207 

•73298 

•72295 

•72278 

88 

•74608 

•73440 

•73420 

•73374 

•73353 

•72374 

•72336 

•73428 

•72426 

•72409 

87 

•74728 

•73557 

•73537 

•73494 

•73473 

•72495 

•72457 

•73547 

•72547 

72530 

86 

•74847 

•73674 

•73654 

•73614 

•73593 

•72617 

■72579 

•7S666 

•72669 

•72652 

85 

•74968 

•73791 

•73771 

•73734 

•73713 

•72739 

•72701 

.73785 

•72791 

•72774 

84 

•75086 

•73908 

•73888 

•73854 

•73833 

•72860 

•72822 

•73904 

•72912 

•72895 

83 

•75193 

•74028 

•74008 

•73974 

•73953 

•72982 

•72944 

•74022 

•73034 

•73017 

82 

75299 

74149 

•74129 

•74095 

•74074 

•73103 

•73065 

•74141 

•73166 

•73139 

81 

•75406 

•74270 

•74250 

74216 

•74194 

•73224 

•73186 

•74260 

•73278 

•73261 

80 

•75512 

74390 

•74370 

•74336 

•74314 

•73346 

•73307 

•74378 

•73400 

•73383 

79 

•75634 

•74608 

•74488 

•74453 

•74431 

•73469 

-73430 

•74495 

•73623 

•73506 

78 

•75756 

-74627 

•74606 

•74570 

•74548 

•73592 

-73553 

•74612 

•73646 

•73628 

77 

•75878 

•74746 

•74725 

•74687 

•74665 

•73715 

-73676 

•74729 

'7S767 

•73750 

76 

•76000 

•74864 

•74843 

•74804 

•74782 

•73838 

•73799 

•74846 

•73890 

•73873 

75 

•76127 

•74991 

•74970 

•74934 

•74912 

•73970 

•73931 

•74975 

•74022 

•74006 

74 

76255 

•75119 

•75098 

•75063 

75041 

•74102 

•74063 

•75104 

-74164 

•74137 

73 

•76383 

•75247 

•75226 

•75193 

•75171 

•74234 

•74195 

•75233 

•74286 

•74269 

72 

•76510 

•75374 

•75353 

•75322 

•75300 

•74366 

•74327 

•75362 

•74418 

•74401 

71 

•76640 

•75504 

-75483 

•75452 

•75430 

•74501 

•74462 

-75492 

•74548 

•74530 

70 

'76770 

•75634 

•75613 

•75582 

•75560 

•74635 

•74696 

•75623 

'74m7 

•74669 
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alcohol  and  9"25  per  cent,  water.  No  attempt  was  made  to  reduce, 
the  strength  of  this  alcohol  for  the  weaker  dilutions — first,  because 
the  rate  was  not  known,  though  known  to  be  small ;  and  secondly, 
because  the  alcohol  unavoidably  grew  weaker  as  the  dilutions  and 
weighings  proceeded  by  the  abstraction  of  moisture  from  the  sum- 
mer atmosphere. 

The  author  admits  that  no  such  table  can  be  perfectly  accurate, 
but  is  of  opinion  that  one  of  a  fair  degree  of  practical  accuracy 
will  prove  very  useful  to  those  much  engaged  with  ether. 

The  dilutions  for  the  table  were  commenced  with  the  absolute 
ether  of  the  author,  and  carefully  adjusted  alcohol  of  0"82016  sp. 
gr.,  but,  from  shaking  together,  and  from  other  exposure  to  moist 
air,  both  the  ether  and  the  alcohol  of  the  mixtures  became  slowly 
weaker  throughout  the  range  of  the  table,  and  no  attempt  was 
made  to  prevent  this,  from  considerations  mentioned  above.  Dilu- 
tions were  made  and  accurate  specific  gravities  taken  for  each 
difference  of  2  per  cent,  down  to  88  per  cent.,  and  below  that  for 
each  difference  of  4  per  cent.,  all  the  other  specific  gravities  being 
supplied  by  interpolation.  And  as  with  alcohol,  so  with  ether, 
two  standards  of  unity  are  in  common  use,  specific  gravities  are 
given  by  both  these  standards,  namely,  water  at  4°  C.  and  at 
15-6°  C. 

Note  on  an  Impurity  in  Ether.  C.  J.  H.  Warden.  (Pharm. 
Journ.,  3rd  series,  xv.  521.)  Attention  is  called  by  the  author  to 
the  frequent  occurrence  in  ether  of  an  impurity,  which  causes 
solution  of  potassium  iodide  when  shaken  with  such  ether  to 
assume  a  yellow  or  reddish  colour,  the  ether  itself  remaining 
colourless.     He  is  inclined  to  regard  this  impurity  as  aldehyde. 

Occurrence  of  Ozone  in  Ether.  G.  Buchner.  (Ghem.  Zeit., 
May  13th,  1885,  691.)  The  author  has  observed  commercial 
"pure"  ether,  when  treated  with  cadmium  iodide,  gives  rise  to 
the  formation  of  oxy-iodide,  accompanied  by  the  liberation  of 
iodine.  He  attributes  this  action  to  dissolved  ozone  formed  in 
the  ether  during  contact  with  air  under  the  influence  of  light. 
He  finds  that  freshly  rectified  ether  will  remain  free  from  ozone 
for  several  weeks  if  kept  in  the  dark. 

Chloroform  Hydrate.  G.  Chancel  and  F.  Parmentier.  (Compfes 
BenduSy  c.  27-30.)  By  agitating  a  mixture  of  chloroform  and  water 
cooled  to  and  kept  at  0°  C,  crystals  of  the  hydrate,  CHClg,  I8H2O, 
are  formed,  resembling  potassium  chlorate  in  appearance.  Their 
formation  is  greatly  aided  by  the  addition  of  some  previously 
formed  crystals  to  the  mixture  of  chloroform  and  water.     This 
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hydrate  melts  at  1"6°  C,  forming  a  milky  liquid  whicli  soon  sepa- 
rates into  its  constituents. 

The  Purity  of  Iodoform.  Dr.  Brouma.  (American  Druggist ; 
Analyst,  1885,  37.)  In  addition  to  the  usual  or  possible  impurities 
contained  in  commercial  iodoform,  which  are  readily  detected  by  a 
systematic  analysis,  or  by  the  special  tests  given  in  some  phar- 
macopoeias, there  appear  to  be  often  certain  others  present,  the 
nature  of  which  is  not  quite  understood,  and  which  have  probably 
not  been  exactly  identified.  The  author  was  led  to  believe  that 
the  discordant  results  obtained  by  various  experimenters  with 
iodoform  were,  at  least  partly,  due  to  the  presence  of  certain  im- 
purities ;  and,  after  having  made  a  large  number  of  experiments 
with  pure  iodoform  which  had  been  found  to  stand  the  (additional) 
test  given  below,  he  found  that  it  did  not  produce  the  toxic 
symptoms  reported  by  others — or,  at  least,  but  rarely.  The  test  is 
the  following  :  A  certain  quantity  of  iodoform  is  shaken  for  some 
time  briskly  with  distilled  water,  and  the  mixture  then  filtered. 
The  filtrate  is  mixed  with  a  little  alcoholic  solution  of  silver  nitrate, 
and  the  mixture  set  aside  for  twenty-four  hours.  If  the  iodoform 
was  impure,  a  black  precipitate,  consisting  of  reduced  silver,  will 
be  formed  ;  while,  if  the  preparation  was  pure,  there  will  only  be 
a  faint  whitish  grey  turbidity.  All  samples  of  iodoform  which 
produced  toxic  symptoms,  when  tested  in  the  above  manner, 
reduced  the  silver  solution. 

Gallisin,  the  Unfermentahle  Part  of  Commercial  Glucose.  C. 
Schmitt  and  A.  Cobenzl.  (Ber.  der  deutsch.  chem.  Ges.,  xvii. 
1000-I0I5 ;  Journ.  Chem.  Soc,  1884,  981.)  Neubauer  and  other 
authors  have  stated  that  in  wine  which  in  its  preparation  has  been 
subjected  to  Gall's  treatment  with  glucose,  and  fermented,  a  certain 
portion  of  the  glucose  remains  in  the  wine  as  an  unfermented  sub- 
stance which  is  neither  glucose  nor  dextrin.  Owing  to  the  interest 
that  has  arisen  as  to  the  possible  unwholesomeness  of  gallinated 
wines,  the  authors  have  been  led  to  investigate  the  subject,  and  have 
succeeded  in  separating  from  fermented  glucose  (prepared  from 
potato- starch)  an  intensely  hygroscopic  substance  which  they  have 
named  gallisin.  A  physiological  investigation  of  this  compound  is 
in  progress,  but  at  present  for  purposes  of  priority,  the  purely 
chemical  part  of  the  research  is  published. 

Preparation  of  Gallisin. — A  solution  of  5  kilos,  of  glucose  was 
fermented  at  18-20°  for  five  or  six  days  with  yeast,  and  filtered. 
The  solution  thus  obtained  was  then  evaporated  to  a  thick  syrup 
on  the  water-bath,  and  shaken  in  a  flask  with  a  large  excess  of 
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absolute  alcohol :  it  became  thicker,  but  did  not  mix  with  the 
alcohol.  After  a  second  treatment  with  absolute  alcohol  (by 
means  of  which  water,  sugar,  organic  acids,  etc.,  are  extracted) 
the  syrup  was  found  to  be  converted  into  a  crumbling  yellow-grey 
mass,  which  by  pounding  in  a  mortar  with  a  mixture  of  absolute 
alcohol  and  ether  can  be  obtained  as  a  grey  powder.  This  powder 
may  be  purified  by  dissolving  it  in  water,  repeating  the  above 
treatment,  and  drying  over  sulphuric  acid. 

Gallisin  when  viewed  under  the  microscope  is  found  to  be 
amorphous  and  without  any  characteristic  structure.  It  is  in- 
tensely hygroscopic,  more  so  than  calcium  chloride,  but  yields  no 
definite  compound  with  water.  It  is  insoluble  in  ether,  chloroform, 
and  benzene,  very  sparingly  soluble  in  glacial  acetic  acid  and  in 
absolute  alcohol,  but  slightly  more  so  in  methyl  alcohol ;  and  in  this 
it  differs  from  glucose,  which  is  readily  soluble.  It  dissolves  when 
boiled  in  a  mixture  of  glacial  acetic  acid  and  absolute  alcohol,  but 
it  is  precipitated  from  this  solution  by  ether.  In  concentrated 
aqueous  solution,  it  has  an  acid  reaction  to  litmus-paper;  and 
undergoes  no  change,  either  by  heat  or  when  treated  with,  lead 
acetate,  mercuric  nitrate  or  chloride,  ferric  chloride,  tincture  of 
iodine,  or  calcium  or  barium  chloride.  Barium  hydrate  precipitates 
a  small  quantity  of  a  white  barium  compound.  With  silver 
nitrate  it  undergoes  no  change  until  it  is  heated  or  ammonia  is 
added,  when  metallic  silver  is  precipitated.  It  rapidly  reduces 
potassium  permanganate,  especially  in  slightly  alkaline  solution, 
with  separation  of  peroxide  of  manganese.  Potassium  bichromate 
in  dilute  acid  solution  is  also  rapidly  reduced.  Fehling's  and 
Knapp's  solutions  are  reduced  by  it  (in  this  it  differs  from  dextrin), 
and  0"05  gram  of  glucose  are  equal  to  0*109784  gram  of  gallisin 
in  reducing  power.  A  concentrated  solution  of  gallisin  prevents 
the  precipitation  of  iron  salts  by  ammonia  or  caustic  alkalies. 
With  acetic  anhydride  it  gives  an  acetyl  compound,  and  it  is  con- 
verted into  glucose  by  treatment  with  dilute  mineral  acids  on  the 
water-bath.  On  treating  the  aqueous  solution  with  fresh  yeast  it 
is  not  fermented,  nor  does  it  undergo  lactic  fermentation ;  but  if  a 
dilute  aqueous  solution  is  allowed  to  stand  for  a  time,  it  decomposes 
with  formation  of  a  mouldy  fungus.  At  100°  it  gives  off  water 
and  carbonic  anhydride.  It  has  a  slightly  sweet  taste  at  first,  but 
in  time  becomes  insipid.  A  solution  of  gallisin  turns  the  plane 
of  polarization  to  the  right,  and  this  power  increases  according  to 
the  dilution  of  the  solution.  A  very  pure  white  specimen,  when 
analysed  with  every  care  to  prevent  access  of  moisture,  was  found 
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to   contain  43'50  per  cent.  C  and  7*36  per  cent.  H,  and  these 
results  lead  to  the  fornmla,  Cjg  H24  Ojo  (C,  43-9  :  H,  7-32). 

The  authors  describe  several  compounds  of  gallisin;  viz.  gallisin- 
hariuTTi,  Cjg  Hgg  Ba  O^o  +  3  Hg  0,  gallisin-potassiuTn,  C^g  H23  K  O^q, 
gallisin-lead,  Cjg  Hgg  Pb  O^q  +  Pb  0,  hexacetylgallisin,  C^g  H^g  O^q  ^Cg, 
and  an  acid  oxidation-product,  together  with  its  potassium  and 
silver  salts. 

Conversion  of  Gallisin  into  Grcupe-suga/r. — ^Equal  parts  ;by  weight 
of  gallisin  and  oxalic  acid  were  heated  on  the  oil  bath  at  103°  for 
two  to  three  hours.  On  separating  the  oxalic  acid  with  lime  and 
evaporating  the  solution,  a  thick  sweet  sjrup  was  obtained  which 
in  a  few  days  formed  a  crystalline  mass  of  glucose.  The  whole  of 
the  gallisin,  however,  could  not  be  converted  into  glucose  ;  by  the 
prolonged  action  of  oxalic  acid  on  an  aqueous  solution  of  gallisin, 
it  becomes  yellow,  and  smells  strongly  of  caramel. 

The  authors  succeeded  also  in  preparing  pure  gallisin  from  a 
wine  which  had  been  prepared  by  Gall's  process  in  1873,  and 
identified  it  by  the  above  reactions  and  by  analysis.  In  conclusion, 
the  authors  mention  that  a  physiological  investigation  of  gallisin 
is  being  made,  and  already  it  has  been  found  by  numerous  trials 
that  there  is  no  indication  of  direct  .^r  indirect  unwholesome- 
ness. 

Non-Identity  of  Arabinose  and  Galactose.  E .  0 .  V.  I^ i  p  p  m  a  n  n . 
(Ber.  der  deutsch.  chem.  Ges.,  xvii.  2238-2240.)  The  author 
confirms  Scheibler's  results  as  to  the  non-identity  of  these  two 
compounds.  Galactose  forms  large,  hard,  well-formed  prisms 
melting  at  148°,  arabinose  long,  fragile  needles  melting  at  16()°. 
Arabinose  has  a  sweeter  taste  than  galactose.  The  rotation  of 
arabinose  in  a  10  per  cent,  solution  is  [a]^  =  + 105*4°,  [a]j  =  + 
118°;  of  galactose  it  is +  81*5°  and +  92°  respectively.  Arabinose 
shows  no  bi-rotation,  galactose  does  ;  a  fresh  solution  having  given 
[a]  d  — 134*5°.  Fermentation  is  easily  set  up  in  solutions  of 
galactose  by  means  of  yeast,  but  arabinose  cannot  be  fermented. 
When  oxidized  with  nitric  acid,  arabinose  yields  only  oxalic  acid, 
while  galactose  forms  mucic  acid.  The  reducing  power  of  arabi- 
nose for  Fehling's  solution  is  also  greater  than  that  of  galactose. 

With  regard  to  the  existence  of  the  four  arabinoses  described  by 
C.  O'SuUivan  (see  Year-Book  of  Pharmacy,  1884,  92),  the  author 
calls  attention  to  the  existence  of  unstable  intermediate  products 
(such  as  cerasinose,  which  is  gradually  converted,  even  in  the 
crystalline  form,  into  arabinose)  analogous  to  these  compounds, 
and  suggests  that  the  various  arabiuoses  may  actually  exist,  and 
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not  be  mere  mixtures  of  arabinose  with  galactose,  as  Scheibler 
believes. 

Preparation  of  Grape-sugar  from  Starch.  H.  Endemann. 
(Bied.  Centr.,  1884,  568,  569.)  The  author  effects  the  conversion 
of  starch  by  means  of  phosphoric  instead  of  sulphuric  acid,  using 
50  parts  of  the  former  in  2000  parts  of  water  to  1000  parts  of  dry- 
starch,  as  well  as  the  addition  of  a  small  quantity  of  nitric  acid  to 
assist  the  reaction.  The  mixture  is  heated  in  a  closed  vessel  at 
140°  C,  and  the  acid  afterwards  removed  by  means  of  lime. 

Lactosin:  a  New  Carbohydrate.  A.  Meyer.  (Ber.  der  deutsch. 
chem.  Ges.,  xvii.  685-692.)  Lactosin  is  a  crystalline  carbohydrate 
occurring  largely  in  the  Caryophyllaceae,  in  which  it  plays  the  same 
part  as  inulin  in  the  Compositae.  It  is  best  prepared  from  the 
roots  of  Silene  vulgaris,  those  gathered  in  autumn  being  richest  in 
lactosin.  The  grated  roots  are  pressed,  the  juice  mixed  with  an 
equal  volume  of  alcohol  (95  per  cent.),  and  allowed  to  stand 
twelve  hours  ;  the  precipitated  proteids  are  then  filtered  off,  the 
filtrate  mixed  with  an  amount  of  alcohol  equal  to  three  times  the 
original  volume  of  the  juice,  and  allowed  to  stand  twenty-four 
hours.  The  precipitate  is  dissolved  in  a  little  water,  and  again 
precipitated  with  alcohol ;  the  crude  lactosin  so  obtained  still 
contains  2*1  per  cent,  of  ash.  It  is  best  purified  by  precipitation 
from  aqueous  solution  by  lead  acetate  and  ammonia ;  the  sparingly 
soluble  lead  compound  is  decomposed  by  sulphuretted  hydrogen, 
the  aqueous  solution  concentrated,  and,  whilst  still  hot,  precipi- 
tated by  alcohol ;  the  precipitate  is  dissolved  in  water,  evaporated 
on  the  water-bath,  and  dried  over  sulphuric  acid.  Amorphous 
lactosin,  so  obtained,  is  free  from  ash,  and  shows  all  the  properties 
of  the  crystalline  form,  except  that  the  specific  rotation  =  +  168°. 
Probably  lactosin  exists  in  two  modifications,  mainly  distinguished 
by  the  difference  in  their  rotary  powers. 

Crystalline  lactosin  is  prepared  from  the  amorphous  form  by 
boiling  it  for  some  days  in  a  vessel  pi'ovided  with  a  reflux  con- 
denser, with  an  amount  of  alcohol  of  80  per  cent,  insufficient  for 
complete  solution.  It  forms  small,  colourless,  lustrous  crystals  of 
the  formula  Cgg  Hgg  O31  +  Hg  0,  loses  its  water  on  long  heating 
at  100°,  and  has  the  specific  rotation  [a],,  =  +  2117°.  It  is 
moderately  soluble  in  water,  the  colourless  solution  resembles  an 
aqueous  solution  of  dextrin  in  its  physical  properties,  is  not  preci- 
pitated by  lead  acetate,  basic  lead  acetate,  or  lime-water,  but  is 
precipitated  by  lead  acetate  and  ammonia.  It  does  not  reduce 
Fehling's  solution  of  the  ordinary  strength,  but  appears  to  exert  a 
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slight  reducing  action  on  weak  solutions.  An  alcoliolic  solution 
is  precipitated  by  basic  lead  acetate  and  by  lime-water,  but  not 
by  normal  lead  acetate.  Addition  of  alcoholic  potash,  or  soda, 
precipitates  the  potassium  or  sodium  derivatives  of  lactosin. 

On  inversion,  lactosin  yields  lactose  and  a  sugar  of  rotary  power 
equal  to  about  +  17°,  the  investigation  of  which  will  be  continued. 

Sinapine  and  Sinapic  Acid.  I.  Remsen  and  R.  D.  Co  ale. 
(Amer.  GJiem.  Journ.,  vi.  50-60.)  Sinapine  thiocyanate  was  first 
prepared  by  Henry  and  Grarot  from  white  mustard  seed,  and  has 
since  been  investigated  by  von  Babo  and  Hirschbrunn.  100  pounds 
of  seed  are  pressed  to  remove  oils,  then  extracted  with  alcohol,  and, 
after  concentration,  mixed  with  a  small  quantity  of  an  alcoholic 
solution  of  potassium  thiocyanate,  whereupon  crystals  of  the 
sinapine  thiocyanate  slowly  separate.  This  method  is  superior  to 
that  given  by  von  Babo  and  Hirschbrunn,  the  product  weighing  80 
grams.  The  substance,  after  recrystallization,is  almost  white,  and 
melts  at  176°.  By  boiling  with  baryta-water,  it  is  resolved  into 
sincaline  and  sinapic  acid,  which  is  precipitated  as  the  barium  salt. 
The  sinapic  acid  may  be  isolated  by  the  action  of  hydrochloric 
acid  and  recrystallization  from  alcohol  and  water.  It  melts  at 
185*6  — 192°.  Analyses  agree  with  the  original  formula,  Cn  Hjg  Og ; 
the  substance  is  partly  decomposed  by  boiling  with  water. 
Crystalline  salts  cannot  be  prepared,  but  by  digesting  the  acid 
with  calcium  and  barium  carbonates,  the  existence  of  the  salts 
(Cji  Hji  05)2  Ca,  and  (Cj^  H^j  05)2  Ba,  was  demonstrated;  the 
above-mentioned  insoluble  barium  salt  is  C^;,^  Hjq  O5  Ba.  Acetic 
chloride,  has  no  action  on  sinapic  acid,  but  acetic  anhydride  converts 
it  into  the  body  Cjo  Hjo  O3  (OAc) ,  [C  0  0  H,  melting  at  281° ;  hence 
sinapic  acid  is  monobasic,  but  contains  one  phenolic  hydroxyl, 
and  the  possibility  of  it  being  derived  from  the  phthalic  acids  is 
excluded.  Fused  with  potash,  sinapic  acid  yields  a  dark-coloured 
product,  apparently  containing  pyrogallol,  and  hence  it  is  probably 

butylene  gallic   acid,    C  0  0  H,  C6H2  (0  H)  <^q^  C^  Hg.      The 
synthesis  of  sinapic  acid  is  being  attempted. 

ColcMcine.  S.Zeisel.  (Comptes  Bendus,  xcyHL  1587,  1588.) 
The  crystals  obtained  and  described  by  A.  Houde  (abstract  Year- 
Book  of  Pharmacy,  1884,  p.  68)  are  found  by  the  author  not  to  be 
pure  colchicine,  but  a  combination  of  this  base  with  chloroform, 
from  which  the  latter  can  be  eliminated  by  boiling  the  aqueous 
solution  for  some  time.  The  product  is  then  pure  colchicine. 
Dilute  mineral  acids  decompose   colchicine  into   colchiceine  and 
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metliyl  alcohol.  Colcliiceme,  when  heated  with  concentrated 
mineral  acids  at  110-120°,  yields  a  new  base,  apocolchiceine, 
methyl  alcohol,  and  acetic  acid.  When  oxidized,  colchicine  yields 
a  crystalline  product,  and  when  reduced  in  acid  or  alkaline 
solution,  it  yields  amorphous  products  which  are  difficult  to 
purify. 

Berberine  Sulphates.  J.  U.  Lloyd.  (Amer.  Drug.,  September, 
166.)  The  author  calls  attention  to  the  fact  that  there  are  two 
sulphates  of  berberine,  and  that  the  lemon-yellow  crystalline 
powder  obtained  by  heating  a  solution  of  commercial  sulphate  of 
berberine  with  ammonia  water,  and  shaking  the  solution  with 
ether,  is  not  the  free  alkaloid,  as  has  been  assumed,  but  a  neutral 
sulphate,  the  compound  usually  met  with  being  a  bisulphate.  In 
respect  to  solubility  in  water,  the  behaviour  of  these  two  com- 
pounds is  the  reverse  of  the  two  sulphates  of  quinine,  the  ordinary 
(bi)  sulphate  of  berberine,  CgQ  H;^^  N  O^,  Hg  S  O4,  being  only  mode- 
rately soluble,  whilst  the  new  sulphate,  (Cgo  Hj^  N  0^)2  Hg  S  O4,  is 
very  soluble. 

Hydrastine.  Prof.  F.B.  Power.  (From  a  paper  read  before 
the  Amer.  Pharm.  Assoc.  Analyst,  1884,  199.)  The  crystals  of 
hydrastine,  which  apparently  belong  to  the  orthorhombic  system, 
are  anhydrous,,  and,  when  pure,  perfectly  colourless  and  very 
brilliant.  They  fuse  at  132°  C.  (Mahla  states  135°  C.)  to  a  light 
amber-coloured  liquid.  When  heated  on  platinum  foil  they  de- 
compose with  the  evolution  of  empyreumatic  inflammable  vapours, 
reminding,  as  Mahla  had  previously  observed,, somewhat  of  carbolic 
acid,  and  leaving  a  large  amount  of  ash,  which  burns  slowly  away 
at  a  red  heat. 

Hydrastine  is  insoluble  in  water  and  in  petroleum  benzin,  these 
liquids  leaving,  after  prolonged  contact  with  the  alkaloid,  no  per- 
ceptible residue  upon  evaporation,  and  the  aqueous  liquid  is  not 
affected  by  potassio-mercuric  iodide ;  it  is  soluble,  however,  in 
dilute  acids  and  in  chloroform  (in  ]  "75  parts),  benzol  (15"70  parts), 
ether  (83*46  parts),  and  alcohol  (120*27  parts),  and,  of  course, 
much  more  freely  soluble  in  these  liquids  when  hot. 

Its  specific  rotary  power  is  (a)j,  =  —170°. 

The  crystals  of  hydrastine  are  affected  in  the  following  manner 
by  reagents : — Concentrated  sulphuric  acid  produces  a  yellow 
colour,  which,  in  contact  with  a  crystal  of  potassium  bichromate, 
becomes  brown.  Concentrated  sulphuric  acid,  on  warming,  pro- 
duces a  bright  red  colour.  Concentrated  nitric  acid  produces,  in 
the  cold,  a  yellow  colour,  changing  to  reddish  yellow.      Concen- 
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trated  hydrochloric  acid  gives  no  coloration,  either  in  the  cold 
or  upon  warming.  Concentrated  sulphuric  acid  and  ammonium 
molybdate  gives  an  olive-green  colour,  which  appears  to  be  its  most 
characteristic  test. 

The  solution  of  the  hydrochlorate  is  affected  as  follows  by 
reagents  : — Ammonia  water  and  the  fixed  alkalies  give  a  white 
curdy  precipitate,  sparingly  soluble  in  excess;  potassium  iodide, 
potassio-mercuric  iodide,  potassium  ferrocyanide,  potassium  sulpho- 
cyanide,  mercuric  chloride,  and  tannic  acid  produce  white  preci- 
pitates ;  iodine  in  potassium  iodide,  a  light-brown  precipitate ; 
potassium  bichromate,  a  yellow  precipitate  ;  picric  acid,  a  bright 
yellow  precipitate  ;  platinic  chloride,  an  orange-yellow  precipitate  ; 
auric  chloride,  a  deep  yellowish-red  precipitate. 

S3nithetical  Preparation  of  Muscarine.  J.  Berlinerblau. 
(Ber.  der  deutsch.  chem.  Ges.,  xvii.  1139-1145.)  Monochloracetal 
obtained  by  Paterno  and  Mazzara's  process  (Gazzetta  Chim.  Ital., 
iii.  245)  is  heated  with  trimethylamine  in  sealed  tubes  at  130°  for 
three  or  four  days.  The  product  is  distilled  in  a  current  of  steam, 
and  the  aqueous  residue  is  digested  with  silver  oxide  to  remove 
trimethylamine  hydrochloride;  the  filtrate  from  this  is  then 
neutralized  with  hydrochloric  acid,  and  the  platinochloride  is 
prepared  by  fractional  precipitation.  The  first  precipitate  consists 
of  octahedra  and  the  last  portion  of  rhombic  plates.  The  latter 
have  the  composition,  (N  Me^  CI,  CHg,  CH  (0  Et)2)2  Pt  Cl^,  i.e. 
the  j)latinochloride  of  the  ethylic  salt  of  muscarine.  The  octa- 
hedral crystals  have  the  composition  of  muscarine  platinochloride, 
(N  Meg  CI,  CHg,  C0H)2,  Pt  Cl^.  The  base  obtained  from  this  salt 
was  identified  as  muscarine  by  its  physiological  action  on  the 
heart. 

The  Preparation  of  Daturine.  J.  D.  A.  Hartz.  (Abstract  of 
a  paper  read  at  the  sixth  annual  meeting  of  the  l^ew  York  State 
Pharmaceutical  Association,  and  published  in  the  Druggists'  Cir- 
cular, August,  1884.)  The  author  worked  up  121  pounds  of  seed 
from  stramonium  capsules  collected  in  the  month  of  October. 
The  coarsely  powdered  seed  was  completely  freed  from  fatty 
matters  by  repeated  extractions  with  petroleum  benzin,  then 
dried,  re-ground,  and  exhausted  with  alcohol  of  60  per  cent,  by 
maceration  and  percolation.  The  alcohol  was  removed  from  the 
pexcolate  by  distillation,  the  residual  green  oil  strained  to  remove 
coagulated  albumen,  the  clear  liquid  mixed  with  sufficient  solution 
of  caustic  soda,  and  then  shaken  with  successive  portions  of  benzol 
(from  coal  tar),  until  the   whole  of  the  alkaloid  was  extracted. 
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The  separated  benzol  solutions  were  next  repeatedly  agitated  with 
water  containing  sulphuric  acid,  and  the  aqueous  solution  of  the 
sulphate  of  the  alkaloid  separated  from  the  benzol.  After  the 
addition  of  sufficient  alkali,  repeated  agitation  with  benzol  was 
again  resorted  to  at  a  slightly  elevated  temperature.  The  united 
benzol  solutions,  when  allowed  to  crystallize,  yielded  the  alkaloid 
which  was  purified  by  recrystallization  from  pure  benzol. 

The  yield  from  121  pounds  of  stramonium  seed,  or  86 J  pounds 
of  powdered  stramonium  seed,  deprived  of  oil  and  moisture,  con- 
sisted of  1415  grains  of  daturine,  or  0*167  per  cent,  of  the  dried 
seed  and  0*233  per  cent,  of  the  powdered  seed  deprived  of  oil  and 
moisture.  This  is  much  in  excess  of  the  yield  stated  by  Tromms- 
dorf  to  be  obtained  under  the  most  favourable  circumstances. 

Belladonine.  G.  Merling.  (Ber.  der  deutsch.  cJiem.  Ges.,  xvii. 
381-385.)  Commercial  belladonine  is  a  mixture  of  real  belladonine 
and  atropine.  On  boiling  this  with  baryta  water,  the  atropine  is 
decomposed,  while  the  belladonine  remains  behind  as  a  brown 
resin,  which  cannot  be  crystallized.  Its  composition  is  C^^  Hgi  N  Oo. 
The  auro-  and  platino-chlorides  are  insoluble  in  cold  water.  A 
solution  of  belladonine  in  a  mixture  of  equal  parts  of  alcohol  and 
water,  when  boiled  with  baryta,  yields  tropine  and  several  acids, 
probably  tropic,  atropic,  and  isatropic  acids. 

The  liquid  obtained  above,  after  removing  the  baryta  with  car- 
bonic acid,  yields  to  ether  several  bases,  among  them  the  one 
-•iiamed  oxytropine  by  Ladenburg,  which  the  author  beKeves  exists 
ready  formed  in  commercial  belladonine. 

Salicylate  of  Atropine.  M.  Federici.  (Pharm.  Posf,  xvii.  733.) 
This  salt  is  prepared  by  the  author  by  dissolving  atropine,  with 
the  aid  of  a  gentle  heat,  in  a  suitable  quantity  of  pure  alcohol, 
and  then  adding  the  salicylic  at^id  gradually  to  complete  neutra- 
lization, the  solution  being  carefully  tested  with  litmus-paper  during 
the  operation.  The  liquid  is  then  evaporated  in  a  water-bath  to  a 
gelantinous  consistence,  the  mass  assuming  an  amber  colour,  and 
,the  drying  is  finished  in  a  sand-bath  or  drying-closet.  The  pro- 
portion of  salicylic  acid  required  is  about  18  parts  to  23  parts  of 
the  alkaloid. 

Salicylate  of  atropine  is  gaining  much  in  favour,  and  bids  fair 
to  displace  the  sulphate. 

The  Chemical  Constitution  of  Cocaine.  MM.  Calm  els  and 
.Gossin.  (Pharm.  Journ.,  3rd  series,  xv.  986.)  The  authors  have 
verified  the  decomposition  of  cocaine,  when  heated,  into  benzoic 
acid  and  a  neutral  body,  ecgonine,  forming  compounds  with  acid^ 
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and  alkalies,  and  they  state  that  ecgonine  contains  a  C  0  0  H  acid 
and  an  alcoholic  H  0,  etherified  in  the  cocaine.  By  the  decom- 
position of  ecgonine  another  base  is  obtained,  which  is  an  isotro- 
pine,  and  splits  up,  upon  further  treatment,  into  ethylamine  and 
a  non-nitrogenous  oil,  just  as  tropine,  the  basic  constituent  of 
atropine  and  hyoscyamine,  splits  up  into  methylamine  and  a 
similar  oil.  It  follows,  therefore,  that  cocaine,  ecgonine,  and 
isotropine  are  derivatives  of  ethyltetrahydropyridine,  the  same 
as  tropine  compounds  are  derived  from  the  corresponding  methyl- 
compound.  The  steps  are  thus  described : — Isotropine  is  methyl- 
ethyltetrahydropyridine ;  ecgonine  is  methylethyltetrahydropyri- 
dine  carbonic  acid;  and  cocaine  is  a  di-ether  of  the  preceding, 
methylic  benzomethylethyltetrahydropyridine  carbonate. 

Synthesis  of  Xanthine.  A.  GautMer.  (Moniteur  8cientifique, 
xiv.,  Aug.,  1884.)  By  heating  a  mixture  of  dilute  hydrocyanic 
acid  and  acetic  acid  to  140-150°  C.  in  sealed  tubes,  xanthine  is 
formed  along  with  methyl- xanthine. 

Occurrence  of  Xanthine  and  HypoxantMne  in  Tea.  A.  Baginsky. 
(Zeitschr.  Physiol.  Ghem.,  viii.  395-403.)  The  author  reports  hav- 
ing detected  both  xanthine  and  hypoxanthine  in  various  samples 
of  tea,  having  been  induced  to  search  for  the  former  in  consequence 
of  the  close  relation  established  between  xanthine  and  caffeine  by 
Fischer. 

Paraxanthine.  G.Salomon.  (CJiem.  Gentr.,  1SS4!,  490.)  Para- 
xanthine,  C^HgN'^Og,  possesses  properties  distinct  from  those  of 
theobromine  and  dioxydimethylpurine.  It  forms  a  white,  scaly 
mass,  of  silky  lustre.  The  author  finds  that  this  body  exists  as 
such  in  urine. 

Acridines.  A.  Bernthsen.  (Liehig^s  Annalen,  ccxxiv.  1-56. 
From  Journ.  Ghem.  Soc.)  Most  of  the  acridine  and  phenylacridine- 
derivatives  have  been  previously  described  by  the  author  (Liebig's 
Annalen,  cxcii.  1).  The  best  yield  of  acridine  is  obtained  by  the 
action  of  chloroform  and  diphenylamine. 

In  addition  to  the  methods  which  have  been  previously  given 
(loc.  cit.),  phenylacridine  can  also  be  prepared  by  acting  on  a 
mixture  of  diphenylamine  and  benzotrichloride  with  zinc  chloride. 
Phenylacridine  boils  above  400°.  Hydrophenylacridine  easily  loses 
two  atoms  of  hydrogen.  Phenylacridine  yields  di-  and  tri-nitvo- 
derivatives,  which  are  converted  into  the  corresponding  amido- 
compounds  by  reduction  with  tin  and  hydrochloric  acid.  The  salts 
of  these  bases  dye  silk  and  wool.  Phenylacridinedisulphonic  acid, 
which  has  not  yet  been  obtained  in  the  pure  state,  dissolves  in 
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water,  forming  a  brownish- jellow  solution,  wliich  exhibits  an  in- 
tense green  fluorescence.  The  sodium  salt  crystallizes  in  colourless 
needles.  It  is  decomposed  by  fusion  with  potash,  yielding,  amongst 
other  products,  a  yellow  colouring  matter. 

Methylacridine,  CigHgNMe,  melting  at  114°,  unites  with  methyl 
iodide,  forming  a  crystalline  compound,  which  is  desposited  from 
aqueous  or  alcoholic  solutions  in  red  needles.  The  crystals  melt 
at  185°  with  decomposition.     Dimethylacridmium  hydroxide, 

Ci4  Hii  N  Me,  0  H, 

forms  a  grey  powder,  which  is  decomposed  by  exposure  to  the  air. 
The  hydrochloride  crystallizes  in  prisms  which  are  freely  soluble 
in  water.  It  melts  with  decomposition  between  130°  and  135°. 
Cautious  oxidation  with  potassium  permanganate  appears  to  con- 
vert methylacridine  into  quinolinetricarboxylic  acid.  Strong  nitric 
acid  transforms  it  into  trinitroacridinecarboxylic  acid,  Cyi.  Hg 
(^02)3^,  C  0  0  H.  Butylacridine  and  acridylbenzoic  acid  have 
been  already  described. 

Synthesis  of  Piperidine.  A.  Ladenburg  and  C.  F.  Roth. 
(Ber.  der  deutsch.  chem.  Ges.,  xvii.  513-515.)  A.  Ladenburg  has 
previously  shown  that  by  the  action  of  sodium  on  an  alcoholic 
solution  of  pyridine,  a  base  was  obtained,  the  platino-chloride  of 
which  showed  a  complete  agreement  in  its  properties  with  that 
of  piperidine  (abstract,  Year-Booh  of  Pharmacy,  1884,  p.  54).  The 
authors  have  now  compared  these  two  bases  carefully  with  one 
another,  and  have  established  their  identity. 

Goniine.  A.  W.  Hofmann.  (Ber.  der  deutsch.  chem.  Ges.,  xvii. 
825-833.)  Coniine  hydrochloride,  distilled  with  zinc-dust,  does 
not  yield  an  amine,  viz.  octylamine,  but  one  of  the  pyridine 
bases,  Cg,!!!;^  JST,  conyrifie,  having  nearly  the  same  boiling  point 
(166-168°)  as  coniine,  from  which  it  is  separated  by  conversion 
into  the  hydrochloride,  all  its  salts,  with  the  exception  of  the 
platinochloride,  are  very  soluble  in  water.  Methyl  iodide  com- 
bines at  ordinary  temperatures  with  conyrine  to  form  the  iodide 
of  an  ammonium  base.  By  the  action  of  silver  chloride,  the 
chloride,  and  thence  the  platinochloride,  were  prepared ;  its 
composition  answers  to  the  formula  (Gg  H^^  IST,  Me  01)3,  Pt  CI4. 
Conyrine  boils  lower  than  any  other  known  bases  of  the  same 
formula ;  moreover,  it  is  distinguished  by  a  blue  fluorescence  and 
the  absence  of  any  tendency  to  polymerize ;  with  potassium  per- 
manganate it  yields  a  pyridinecarboxylic  acid,  viz.  picolinic  acid. 
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Coniine  also  yields  conyrine  when  distilled  witli  zinc  cMoride. 
According  to  Skranp  and  Cobenzl,  picolinic  acid  contains  the 
nitrogen  and  carboxyl  groups  in  the  ortho-position ;  conyrine 
will  then  be  ortho-propylpyridine,  and  coniine  itself  hexahy- 
drated  propylpyridine  or  orthopropylpiperidine. 

The  reconversion  of  conyrine  into  coniine  is  easily  effected  by 
heating  it  with  hydriodic  acid  at  280-300°.  Natural  coniine,  and 
coniine  regenerated  from  conyrine,  have  exactly  the  same  physio- 
logical action.  Conyrine  is  not  so  poisonous,  and  acts  more  like 
a  narcotic. 

The  synthesis  of  coniine  is  thus  simplified.  Ladenburg  has 
prepared  ethylpyridine  by  methods  used  for  obtaining  the  sub- 
stituted anilines,  and  it  is  probable  that  conyrine  or  coniine  will 
be  formed  by  the  action  of  isopropyl-iodide  on  pyridine  or  piperi- 
dine  at  a  high  temperature. 

Coniine.  A.  Ladenburg.  (Ber.  der  deutsch.  chem.  Ges.,  xvii. 
1676 ;  Pharm.  Journ.,  August,  1884.)  In  the  course  of  previous 
researches,  the  author  had  obtained  some  propyl  derivatives  of 
pyridine  which  appeared  to  be  closely  related  to  the  natural 
alkaloid  coniine.  The  one  of  these  which  appeared  to  be  most 
promising,  a-isopropylpyridine,  he  has  now  isolated  and  purified. 
The  smell  of  the  base  is  described  as  being  strikingly  similar  to 
that  of  coniine,  and  some  experiments  on  frogs  showed  that  the 
two  bases  correspond  in  their  physiological  action.  The  specific 
gravity  of  a-isopropylpyridine  atO°.C.  is  0*8660,  that  of  coniine 
being  0*8625  ;  the  former  boils  between  162°  and  164°  C,  coniine 
boiling  at  about  four  degrees  higher.  The  two  hydrochlorates,  the 
hydrobromates,'anr!  the  platinum  salts  correspond  in  crystallization 
and  solubility,  but  the  hydrochlorates  and  hydrobromates  differ 
slightly  as  to  their  melting  points.  The  two  bases  also  behave 
similarly  towards  certain  precipitaiits.  The  author  is  inclined  to 
look  upon  the  slight  differences  hitherto  observed  as  being  con- 
nected with  the  optical  inactivity  of  the  artificial  base,  and  he 
thinks  it  is  possible  that  if  the  base  can  be  split  up  into  its  two 
optically  active  components,  the  dextro-rotatory  portion  will  prove 
to  be  perfectly  identical  with  coniine, 

The  Aconitines.  K.  Mandolin,  (ArcMv  der  Pharm.,  1885, 
97,  129,  161.  From  Pharm.  Journ.)  According  to  Dr.  C.  R.  A. 
Wright,  two  powerfully  toxic  alkaloids,  "  aconitine  "  and  "  pseud- 
aconitine,"  are  obtainable  from  the  tubers  of  both  Aconitum  Napellus 
and  A.  ferox,  but  not  in  the  same  proportions ;  aconitine  largely 
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preponderating  in  tlie  alkaloidal  yield  from  the  former,  and  pseud- 
aconitine  in  that  from  the  latter.  These  are  described  as  readily 
breaking  up  under  the  influence  of  strong  reagents,  aconitine  into 
benzoic  acid  and  a  relatively  inert  base,  which  has  been  named 
"  aconine,"  and  pseudaconitine  into  veratric  acid  and  a  corre- 
sponding but  different  base,  "  pseudaconine."  The  author  accepts 
the  existence  of  the  two  characteristic  alkaloids,  but  asserts  that 
only  aconitine  and  no  pseudaconitine  occurs  in  the  tubers  of  A. 
Napellus,  and  only  pseudaconitine  and  no  aconitine  occurs  in  those 
of  A.  ferox.  These  alkaloids,  he  says,  are  pharmacologically  iden- 
tical, but  pseudaconitine,  having  the  larger  molecule,  requires  to 
be  administered  in  larger  quantity  than  aconitine  to  produce  an 
equal  effect.  He  confirms  the  splitting  up  of  these  alkaloids,  but 
fails  to  recognise  any  difference  between  the  resulting  aconine  and 
pseudaconine,  and  he  therefore  proposes  that  in  future  aconitine 
shall  be  known  as  "  benzoyl-aconine,"  and  pseudaconitine  as 
"  veratroyl-aconine."  There  is  no  indication  that  this  opinion  as 
to  the  identity  of  the  aconines  is  based  upon  analysis,  though  this 
is  not  an  unimportant  point,  considering  that  Dr.  Wright  repre- 
sented them  as  differing  in  composition.  Respecting  "japaconi- 
tine,"  the  alkaloid  first  isolated  from  Japanese  aconite  root  by 
Messrs.  Paul  and  Kingzett,  and  afterwards  described  by  Messrs. 
Wright  and  Luff  as  splitting  up  into  benzoic  acid  and  japaconine, 
the  author  maintains  that  this  is  identical  with  aconitine  or 
benzoyl-aconine.  He  admits,  however,  that  his  opinion  is  mainly 
based  upon  pharmacological  results  obtained  with  a  specimen 
supplied  as  japaconitine  from  a  well-known  German  house,  but  of 
the  genuineness  of  which  he  had  no  further  guarantee.  Applying 
his  observations  practically,  the  author  expresses  an  opinion  that 
the  supposed  characteristic  alkaloids  of  the  three  species  of  Aconi- 
tum  mentioned  are  reducible  to  benzoyl-aconine  and  veratroyl- 
aconine,  both  yielding  the  decomposition  product  aconine;  also 
that  French  and  German  commercial  "  aconitine  "  is  more  or  less 
pure  benzoyl-aconine,  and  English  more  or  less  pure  veratroyl- 
aconine,  the  varying  activity  being  due  to  the  larger  or  smaller 
proportion  of  the  decomposition  products  in  the  respective  pre- 
parations. Hiibschmann's  "  napellin,"  also,  he  considers  to  be  un- 
altered aconitine  with  varying  proportions  of  aconine.  The  greater 
or  less  activity  and  toxicity  of  the  tubers  of  A.  Napellus,  A.  ferox, 
and  A.  japonicum,  he  holds  to  be  dependent  upon  their  richness  in 
alkaloid,  and  not  upon  any  difference  between  the  toxic  powers  of 
the  alkaloids  contained  in  them. 
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The  Alkaloids  of  Aconitum  Lycoctonum.  Gr.  Dragendorff  and 
H .  S  p  o  li  n .  (Abstract  of  a  paper  published  in  the  Fharmaceutische 
Zeitschrift  fur  Russlaiid,  xxiii.  313-384.     From  Fharm.  Journ.) 

History. — In  1865  Hiibschmann  announced  that  he  had  discovered 
in  the  root  and  rhizome  of  the  yellow  aconite,  Aconitum  lycoctonum, 
two  new  alkaloids,  which  he  named  lycoctonine  and  acolyctine  ; 
they  differed  from  one  another  notably  in  their  solubility  in  ether 
and  water,  lycoctonine  being  soluble  in  ether,  but  only  sparingly  in 
water,  whilst  acolyctine  was  insoluble  in  ether,  but  dissolved  by 
water.  Hiibschmann,  however,  subsequently  stated  that  acolyctine 
was  probably  identical  with  the  napelline  he  had  obtained  from 
Aconitum  Napellus.  Lycoctonine  has  been  examined  chemically 
by  Fliickiger  and  by  Dragendorff ,  whilst  physiological  experiments 
by  Klebs  showed  that  it  was  much  less  powerful  in  its  action  than 
aconitine.  Schroff,  jun.,  found  that  different  samples  of  napelline 
(acolyctine)  of  commerce  varied  both  in  their  chemical  reactions 
and  in  the  degree  of  physiological  effect  they  were  capable  of  pro- 
ducing ;  lycoctonine  was  less  active.  He  also  pointed  out  the  fact 
that  the  presence  of  these  two  alkaloids  was  an  insufficient  ex- 
planation of  the  powerful  toxic  action  which  the  root  of  Aconitum, 
lycoctonum  possessed,  and  thus  threw  a  doubt  on  their  being  at 
least  the  only  active  principles  there  present. 

In  all  these  physiological  experiments,  as  well  as  others  by 
Schroff,  sen.,  Buchheim,  Eisenmenger,  and  Ott,  the  identity  of 
napelline  with  acolyctine  has  been  assumed  :  no  trial  has  yet  been 
made  with  acolyctine  prepared  from  A.  lycoctonum. 

Wright  and  Luff  have  shown  that  the  aconitine  and  nepaline  of 
commerce  were  formerly  very  impure,  being  contaminated  with 
their  decomposition  products,  as  well  as  with  other  aconite  alka- 
loids. They  found  that  aconitine,  when  heated  with  water  in 
sealed  tubes,  decomposed  into  benzoic  acid  and  aconine,  whilst 
nepaline  was  transformed  into  dimethylprotocatechuic  acid  and 
pseudaconine.  Under  the  influence  of  acids,  aconitine  yielded 
apoaconitine  and  nepaline  apopseudaconitine.  Wright  and  Luff 
were  of  opinion  that  Hiibschmann's  acolyctine  and  napelline  were 
probably  aconine  more  or  less  pure,  that  lycoctonine  consisted  of  a 
mixture  of  pseudaconine  with  more  or  less  un decomposed  nepaline, 
and  that  A.  lycoctonum  contained  both  aconitine  and  nepaline.  The 
properties  of  aconine  and  pseudaconine,  as  ascertained  by  Wright 
and  Luff,  indicate,  it  is  true,  a  close  relationship,  if  not  identity, 
between  the  former  and  acolyctine,  and  between  the  latter  and 
lycoctonine  ;  and  their  supposition  also  offers  an  explanation  of 
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the  powerful  toxic  action  of  the  root  of  lycoctonum.  But  it  is  also 
quite  possible  that  the  plant  might  produce  small  quantities  of 
aconitine  and  nepaline,  together  with  comparatively  large  amounts 
of  aconine  and  pseudaconine,  and  therefore  contain  naturally  those 
two  alkaloids  which  have  as  yet  been  produced  by  artificial  means 
only.  Or,  further,  it  is  not  unreasonable  to  anticipate  in  the 
yellow  acotiite,  alkaloids  differing  from  both  aconitine  and  nepaline 
as  well  as  from  acolyctine  and  lycoctonine,  but  giving  rise  to  the 
latter  two  by  their  decomposition.  To  throw  more  light  on  these 
matters  was  the  object  of  the  authors'  investigation. 

The  material  necessary  for  the  researcK  was  collected  in  Swit- 
zerland, in  July,  1883. 

Isolation  of  the  Alkaloids. — The  method  adopted  by  the  authors 
was  Duquesnel's,  modified  as  follows  : — 

Two  kilos  of  the  powdered  root  were  mixed  with  tartaric  acid 
(successive  portions  of  10  and  5  grams)  and  exhausted  with  strong 
spirit ;  for  this,  three  macerations  sufficed.  The  tincture  was  con- 
centrated, mixed  with  water,  filtered,  and  repeatedly  agitated  with 
ether  whilst  still  acid.  The  ether  removed  traces  of  an  acid 
resembling  protocatechuic,  but  benzoic  acid  could  not  be  detected. 
None  of  the  acid  decomposition-products  of  the  alkaloids  presentl^r 
to  be  described  could  be  found,  a  proof  that  a  suitable  method  of 
extraction  had  been  adopted. 

The  liquid,  after  exhaustion  by  ether,  was  made  alkaline  with 
bicarbonate  of  soda,  and  again  agitated  with  ether,  which  now 
removed  a  quantity  of  alkaloid.  After  exhaustion  with  ether, 
chloroform  extracted  a  further  portion  of  alkaloid  from  the  alka- 
line liquid,  in  which,  after  this  treatment,  only  traces  of  alkaloid 
could  be  detected. 

The  ethereal  solutions  were  evaporated  to  dryness  and  the  alkar 
loid,  in  which  Hiibschmann's  lycoctonine  was  anticipated,  was 
purified  by  powdering,  digesting  with  ether,  evaporating  tha 
ethereal  solution,  and  repeating  the  treatment  until  the  alkaloid 
dissolved  easily  and  completely  in  the  ether.  It  was  fin^^lly  ob- 
tained in  the  form  of  a  pale  yellow  resinous  mass,  yielding  a.  white 
powder  and  dissolving  compl-etely  in  dilute  acids.  No  attempt  to 
crystallize  it  was  successful. 

The  alkaloid  dissolved  by  the  chloroform  was  purified  by  similar 
treatment  with  ether,  which  solvent  removed  a  notable  quantity  of 
the  first  alkaloid.  After  purification  by  solution  and  treatment 
with  animal  charcoal,  the  second  alkaloid  was.  obtained  in  the  form 
of  a  white  or  pale  reddish  powder. 
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15  kilos  of  the  (diy)  root  yielded  170  grams  (1-13  per  cent.)  of 
alkaloid  soluble  in  ether,  and  120  grams  (O'S  per  cent.)  of  alkaloid 
soluble  in  chloroform. 

Alkaloid  Soluble  in  Ether. — In  this  lycoctonine  was  anticipated, 
but  it  was  found  on  examination  to  differ  materially  from  that 
alkaloid,  especially  in  being  non-crystallizable.  As  it  could  not  be 
identified  with  any  known  alkaloid,  the  name  of  lycaconitine  was 
proposed  for  it. 

Ultimate  analysis  showed  the  probable  formula  to  be  Coy  Hg^  No  Og 
+  2  Hg  0,  the  two  molecules  of  water  being  given  off  at  a  tem- 
perature of  110°  C,  at  which,  however,  the  alkaloid  itself  under- 
goes change.  The  accuracy  of  the  formula  was  confirmed  by  the 
examination  of  the  salts  as  well  as  of  the  platinum  and  gold  com- 
pounds. The  latter,  and,  indeed,  the  double  salts  generally,  are 
unstable,  suffering  partial  decomposition  when  washed  with 
water. 

None  of  the  salts  could  be  crystallized,  but  as  they  are  easily 
diffusible,  they  are  probably  crystallizable.  The  nitrate  can  be 
obtained  and  purified  by  dissolving  the  alkaloid  in  ether,  and 
cautiously  adding  nitric  acid  mixed  with  ether.  The  nitrate  of 
lycaconitine  is  precipitated,  the  first  fraction  carrying  down  all 
the  colouring  matter  that  the  solution  may  contain.  All  the  frac- 
tions possess  the  same  qualitative  and  quantitative  action  on 
animals.  Their  composition  was  Co;  H34  Ng  Og  H  N  O3.  Compounds 
with  the  halogens  (CI  and  Br)  contained  less  of  the  halogen  than 
calculated.  Bromine  water  precipitates  amorphous  yellow  tri- 
bromlycaconitine.  Petroleum  spirit  dissolves  traces  only ;  benzine, 
absolute  alcohol,  bisulphide  of  carbon,  and  chloroform  are  miscible 
with  it  in  almost  all  proportions.  Ether  takes  up  about  8*7  per 
cent.,  water  about  0*76  per  cent.;  but  by  long  contact  with  the 
latter,  the  alkaloid  appears  to  undergo  change. 

A  10  per  cent,  solution  of  lycaconitine  in  absolute  alcohol  is 
dextro-rotatory  (a)  j,  =  +  31  "5°  ;  for  a  10  per  cent,  solution  of 
the  nitrate  in  water  (a)i,  =  +  19 '40°.  After  drjdng  in  vacuo, 
lycaconitine  begins  to  melt  at  111 "7°,  and  is  completely  fused  at 
114"8°  (corr.)  ;  the  alkaloid  undergoes,  as  previously  observed, 
partial  decomposition. 

The  reactions  of  lycaconitine  show  but  little  that  is  charac- 
teristic. With  sulphuric  acid  it  gives  a  reddish-brown  solution  ; 
sulphoselenic  acid  is  coloured  rose  or  pale  reddish  violet ;  this  re- 
action is  not  exhibited  by  aconitine,  nepaline,  or  commercial  lycoc- 
tonine.     Syrupy  phosphoric  acid  yields,  with  lycaconitine,  a  violet 


CHEMISTRY.  51 

solution  wlieii  warmed.  Lycaconitine  is  incompletely  precipitated 
by  caustic  potash.,  ammonia,  and  alkaline  carbonates  ;  strong  alka- 
lies partially  decompose  it. 

The  foregoing  details  suffice  to  show  that  lycaconitine  is  not 
identical  with  Hiibschmann's  lycoctonine  or  acolyctine,  nor  with 
aconitine  or  nepaline,  or  indeed  with  any  other  known  alkaloid. 
The  name  lycaconitine,  which  has  been  bestowed  on  it,  is  justified 
by  the  resemblance  which  it  shows  in  some  of  its  reactions  to 
aconitine  and  nepaline. 

Decomposition  of  Lycaconitine. — When  heated  with  water  in 
sealed  tubes,  lycaconitine  decomposes,  yielding, — 

1.  An  acid  soluble  in  ether. 

2.  An  alkaloid  soluble  in  ether. 

3.  An  alkaloid  soluble  in  chloroform. 

4.  Resin  soluble  in  chloroform. 

The  decomposition  is  thus  seen  to  be  very  complex.  The  chief 
bodies  of  interest  which  the  authors  have  further  investigated  are 
lycoctonic  acid,  a  constituent  of  the  acid  soluble  in  ether,  and 
lycaconine,  the  alkaloid  soluble  in  ether. 

Lycaconine  is  not  identical  with  lycaconitine,  lycoctonine,  or 
acolyctine.  It  is  richer  in  nitrogen  than  lycaconitine,  and  crystal- 
lizes from  ether  and  alcohol.  Its  solution  exhibits  a  fine  blue 
fluorescence,  is  coloured  purple  by  chlorine  water,  and  is  pre- 
cipitated by  alkaloidal  group-reagents. 

The  alkaloid  isolated  by  shaking  with  chloroform  is  probably 
identical  with  Hiibschmann's  acolyctine. 

When  lycaconitine  is  warmed  with  a  4  per  cent,  solution  of 
caustic  soda,  the  amorphous  alkaloid  disappears  and  a  crystalline 
one  separates  from  the  liquid — the  decomposition  takes  place  more 
smoothly  in  open  vessels  than  in  sealed  tubes,  a  few  minutes  at  a 
temperature  of  35°  C.  sufficing  to  complete  the  reaction. 

In  addition  to  the  crystalline  alkaloid,  a  second  base  soluble  in 
chloroform  is  retained  by  the  mother  liquid,  together  with  lycoc- 
tonic  acid,  and  a  fourth  substance  which  could  not  be  isolated. 

The  first  of  these  alkaloids,  that  which  separated  in  crystals, 
agreed  in  its  more  important  properties  with  Hiibschmann's 
lycoctonine.  The  formula  was  ascertained  to  be  (C27  H47  Ng  07)3, 
3  Hg  O.  One  part  was  soluble  in  4  of  absolute  alcohol,  3  of  chloro- 
form, 58*4  of  ether,  64*5  of  benzol,  and  247  of  water.  It  has  an 
alkaline  reaction,  and  is  dextro-rotatory  (a)i,=  +46'4°. 

The  second  alkaloid,  extracted  by  shaking  with  chloroform, 
showed  a  close  resemblance  to  Hiibschmann's  acolyctine. 
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Lycoctonic  acid  is  crystallizable,  sparingly  soluble  in  cold  water, 
tolerably  freely  in  ether,  still  more  so  in  absolute  alcohol  or 
chloroform. 

Heated  with  dilute  acid,  lycaconitine  undergoes  a  decomposition 
similar  to  that  effected  by  water  alone. 

Alkaloid  Sparingly  Soluble  in  Ether. — This  alkaloid,  extracted 
by  the  authors  with  chloroform,  after  separation  of  the  lycaconitine 
by  ether,  differs  so  strikingly  from  Hiibschmann's  acolyctine  that 
the  possibility  of  identity  appears  excluded.  It  was  named 
myoctonine,  in  reference  to  a  species  of  aconite,  myoctonon, 
mentioned  by  Pliny.  It  is  amorphous,  and  the  salts  it  formed 
could  not  be  t3rystallized.  Analysis  showed  the  formula  of  the 
alkaloid  after  drying  over  snlphuric  acid  to  be  Cgy  H30  Ng  O3,  and 
the  correctness  of  this  formula  was  confirmed  by  an  examination 
of  the  salts.  Bisulphide  of  carbon,  absolute  alcohol,  benzol,  and 
chloroform  dissolve  the  alkaloid  in  almost  any  proportion.  The 
taste  is  bitter,  not  pungent.  It  is  dextro-rotatory,  melts  at  143°  to 
144°,  and  gives  a  precipitate  with  alkaloid  group-reagents,  but 
yields  no  characteristic  colour  reactions. 

Warmed  with  4  per  cent,  solution  of  caustic  soda,  myoctonine 
decomposes,  like  lycaconitine,  into  lycoctonine,  lycoctonic  acid,  an 
alkaloid  resembling  acolyctine,  and  a  fourth  body  the  nature  of 
which  could  not  be  ascertained.  Since  lycaconitine  and  myoc- 
tonine are  so  closely  allied,  both  chemically  and  physiologically, 
this  failure  in  each  case  to  isolate  the  fourth  decomposition  product 
must  be  regretted,  as  in  it  there  would  probably  be  found  the  key 
to  the  differences  between  the  two  alkaloids. 

From  the  foregoing  it  is  evident  that  the  long-continued  heating 
with  carbonate  of  soda,  to  which  Hiibschmann  subjected  the 
alkaloids  originally  present  in  the  root,  conv,erted  them  into  lycoc- 
tonine and  lycoctonic  acid ;  one  or  other  of  these  then  probably 
yields  acolyctine  by  further  decomposition. 

Wright  and  Luff  have  supposed  their  pseudaconine  to  be  identical 
with  Hiibschmann's  lycoctonine.  Apart  from  other  differences,  the 
authors  of  this  paper  find  their  lycoctonine  to  contain  a  much 
larger  percentage  of  nitrogen ;  acolyctine  differs  from  aconine  in 
its  behaviour  to  bromine. 

Physiological  experiments  with  the  two  alkaloids,  lycaconitine 
and  myoctonine,  are  in  course  of  progress. 

Myoctonine.  M.  Salmonowitz.  (Dissert.  Dorpat. ;  Pharm. 
Journ.,  3rd  series,  xv.  892.)  Myoctonine  is  one  of  the  two  basic 
substances  separated  from  the  yellow-flowered  Aconitum  lycoctonum 
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hy  Dragendorff  and  Spolin  (preceding  abstract).  It  is  described 
by  tbe  author  as  a  yellowish,  bitter-tasting,  amorphous  powder, 
having  a  composition  represented  by  the  formula  C^j  Hoq  N3  Og, 
and  a  melting  point  between  143'5°  and  144°  C.  In  water  it 
dissolves  with  difficulty  ;  in  acidulated  water  it  dissolves  more 
freely,  and  it  is  soluble  in  all  proportions  in  carbon  bisulphide, 
absolute  alcohol,  chloroform,  and  benzene.  Ether  and  light  petro- 
leum spirit  only  dissolve  traces  of  it.  Myoctonine  proved  to  be  a 
powerful  poison  resembling  curare  in  its  action,  and  acting  most 
energetically  when  introduced  directly  into  the  circulation.  The 
subcutaneous  injection  of  0*075  gram  of  nitrate  into  a  cat  produced 
distinct  toxic  symptoms,  and  the  injection  of  O'l  gram  was  always 
followed  by  death  in  twenty  to  thirty  minutes.  Mice  were  killed 
by  one  milligram  in  three  minutes.  Lycoctonine  and  lycaconine, 
the  decomposition-products  of  lycaconitine  and  myoctoriine  re- 
spectively, were  found  to  resemble  the  original  alkaloids  in  their 
physiological  action,  but  to  be  less  powerful. 

Thebaine.     W.  C.  Howard.     (Journ.  Chem.  Soc,  1884,  1201.) 

Bromothebaine  tetrabromide,  C^g  IL^o  Br,  N  O3,  Br^,  is  obtained  as 
a  yellowish  red  precipitate  by  adding  an  excess  of  bromine- water 
to  a  dilute  solution  of  thebaine  in  hydrobromic  acid. 

Bromothebaine^  C^g  II20  Br  JS"  O3,  is  prepared  by  adding  bromine- 
water  to  the  hydrobromic  acid  solution  of  thebaine  as  long  as  a 
precipitate  is  formed,  filtering,  and  adding  ammonia  to  the  filtrate, 
when  it  forms  a  precipitate,  which  is  at  first  reddish,  but  finally 
becomes  blue. 

Morjphotheba'ine,  C^y  H^^  N  O3. — The  acid  hydrochloride  or  hydro- 
bromide  of  this  base  is  obtained  by  heating  thebaine  with  concen- 
trated hydrochloric  or  hydrobromic  acid  in  sealed  tubes  at  80-90°. 
The  base  is  thrown  down  from  solutions  of  its  salts  by  caustic 
alkalies,  carbonates  of  the  alkali  metals,  or  ammonia,  as  a  greyish 
blue  precipitate,  soluble  in  excess  of  caustic  alkalies.  It  is  soluble 
in  alcohol  and  ether,  also  in  benzene,  from  which  it  crystallizes  in 
well-defined  crystals  melting  at  190-191°.  Morphothebame  hydro- 
chloride,  Cjy  H^^  N  O3  H  CI,  obtained  by  treating  the  acid  hydro- 
chloride with  alcohol,  forms  small  shining  crystals,  insoluble  in 
alcohol,  but  soluble  in  water.  The  hydrobromide  resembles  the 
hydrochloride.  The  nitrate,  C17H17N  O3,  HN  O3  +  2H2  0,  is  ob- 
tained by  treating  the  solution  of  the  hydrochloride  with  silver 
nitrate  ;  it  forms  small  white  crystals.     The  sulphate, — 

(C17  H17  N  03)2  H2  S  O4+ 7  H.  0, 
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prepared  in  a  similar  manner,  crystallizes  from  its  aqueous  solu- 
tions in  monoclinic  crystals.  Acetomorjohothehame,  C^  H|g  N  Og  Ac, 
prepared  by  heating  morphothebaine  bydrobromide  witb  acetic 
anhydride  and  sodium  acetate,  crystallizes  from  alcohol  in  shining 
scales  which  melt  at  183°.  The  solutions  of  morphothebaine 
hydrochloride  are  precipitated  by  platinic  and  auric  chlorides, 
by  potassium  ferrocyanide,  potassic  bismuthic  iodide,  ammonium 
molybdate,  potassic  mercuric  iodide,  and  potassic  chromate. 

Phosphorus  pentachloride  reacts  with  theba'ine,  yielding  a  com- 
pound containing  no  chlorine,  proving  the  absence  of  a  hydroxyl- 
group  in  the  same.  Theba'ine  methiodide  is  obtained  by  heating  a 
solution  of  thebame  in  methyl  alcohol  with  methyl  iodide  ;  crys- 
tallized from  alcohol,  it  gives  crystals  having  the  composition 
Ci9H2iN03,MeI,  EtHO.  Thebame  ethiodide,  Cjg  Hgi  N  O3  Et  I, 
obtained  like  the  above,  crystallizes  from  alcohol  in  fine  needles. 
Thebame  ethyl  chloride,  formed  by  decomposing  the  iodide  with 
silver  chloride,  crystallizes  from  a  mixture  of  alcohol  and  benzene 
in  slender  white  needles. 

Thebame  benzyl  chloride  crystallizes  in  small  nodules. 
Strychnine.  W.  A.  Shenstone.  (Abstract  from  a  paper  read 
before  the  Chemical  Society,  January  15th,  1885.)  In  continuation 
of  his  experiments  on  strychnine,  the  author  has  studied  the 
action  of  bromine  upon  the  alkaloid,  and  also  the  action  of  nitric 
acid  on  bromostrychnine  and  upon  strychnine  itself. 

Strychnine  can  be  readily  and  entirely  converted  into  the 
monobromostrychnine  of  Laurent  by  the  addition  of  bromine  to  a 
solution  of  strychnine  hydrochloride  in  about  50  times  its  weight 
of  water.     The  properties  of  monobromostrychnine  are  given. 

The  resinous  product  obtained  by  Laurent,  which  is  apt  to  be 
the  chief  product  obtained  by  his  method,  is  found  to  be  a  di- 
bromide  of  the  above  monobromostrychnine ;  it  has  the  formula, 
C2iH2iBrN2  02Br2. 

Bj  the  cautious  addition  of  a  solution  of  bromine  in  chloroform 
to  a  solution  of  monobromostrychnine  in  the  same  liquid,  a  resinous 
compound  is  obtained,  which  is  probably  dibromostrychnine. 

On  treating  bromostrychnine,  and  also  stiychnine  itself,  with 
strong  nitric  acid,  besides  the  nitrostrychnines  of  various  observers, 
a  fair  amount  of  1:2:4:6  trinitrophenol  is  produced.  This  last 
observation  is  of  importance,  as  it  shows  the  presence  in  strychnine 
of  a  benzene-ring  of  carbon-atoms,  and  probably  also  of  at  least 
one  hydroxyl-group,  the  latter  inference  being  confirmed  by  the 
behaviour  of  strychnine  with  alkaline  oxidizing  agents. 
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Strychnine.  H.  Beckurts.  (Chem.  Centr.,  1884,  812.)  Pure 
strychnine  crystallizes  in  anhydrous  tetragonal  prisms  melting 
with  decomposition  at  285°.  Crystallized  strychniiie  ferrocyanide, 
(Cgi  H22  N3  02)4,  H4  Fe  (C  1^)q  +  4  Hg  0,  when  exposed  to  the  air 
and  light  absorbs  oxygen,  and  is  converted  into  strychnine  ferri- 
cyanide,  water,  and  strychnine.  The  author  also  gives  a  description 
of  mono-,  di-,  and  tribromostrychnine  along  with  the  salts  of  the 
two  former. 

Brucine.  A.  Hanssen.  (Ber.  der  deutsch.  chem.  Ges.,  xvii. 
2266,  2267.)  On  heating  brucine  with  hydrochloric  acid,  methyl 
chloride  is  given  off  and  a  substance  formed  which  crystallizes 
in  yellowish  needles  melting  at  284°.  This  when  freshly  pre- 
cipitated dissolves  readily  in  alkalies,  and  is  reprecipitated  by 
carbonic  anhydride.  With  ferric  chloride  it  gives  a  bluish  violet, 
with  potassium  bichromate  and  sulphuric  acid  a  blood-red  colour, 
and  with  nitric  acid  a  brownish  yellow  precipitate.  It  forms  a 
platinochloride  crystallizing  in  bronze-coloured  flakes.  Both  the 
free  base  and  its  platino-chloride,  on  analysis,  yield  numbers 
agreeing  with  the  loss  of  one  methyl-group  from  brucine.  If  this 
compound  is  treated  with  potassium  hydrate  and  methyl  iodide, 
brucine  methiodide,  melting  at  270°,  is  formed  identical  with  that 
obtained  directly  from  brucine.  It  is  thus  probable  that  brucine 
contains  but  one  methoxy-group. 

Brucine.  A.  Hanssen.  (Ber.  der  deutsch.  chem.  Ges.y  xvii. 
2849,  2850.)  By  the  oxidation  of  this  alkaloid  with  chromic  acid 
the  author  has  obtained  an  acid  of  the  formula,  C^gHgoNg  O4,  the 
platino-chloride  of  which  crystallizes  in  magnificent  golden-yellow 
scales  containing  5  molecules  Hg  0.  This  body  is  being  further 
examined. 

Relation  l)etween  Cinchonine  and  Brucine.  L.  L.  de  Conine k. 
{Gomptes  Bendus,  xcix.  1077.)  About  two  years  since  the  author 
described  a  new  base,  obtained  from  the  products  of  the  action 
of  caustic  potash  upon  cinchonine,  which  proved  to  have  the 
composition  of  tetrahydroquinoleine  (C^H^j^N),  and  to  be  isomeric 
with  a  compound  resulting  from  the  direct  hydrogenisation  of 
quinoleine.  He  now  announces  that  he  has  discovered  the  same 
compound  in  the  decomposition  products  of  brucine.  It  is  there- 
fore assumed  that  both  cinchonine  and  brucine  contain  in  their 
molecules  a  quinoleic  tetrahydride  group  ;  for  although  this  com- 
pound has  been  as  yet  obtained  only  in  minute  quantity  from 
either  of  them,  this  is  looked  upon  as  a  residue  which  escapes  the 
oxidizing  action  of  the  potash  out  of  a  larger  quantity. 
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Diquinoline  from  Beaizidine.  W.  Roser.  (Ber.  der  deutsch. 
cliem.  Ges.,  xvii.  1817-1820.)  Employing  Skraup's  method,  the 
author  heated  a  mixture  of  nitrobenzene  and  benzidine  with 
glycerol  and  sulphuric  acid.  Dinitrodiphenyl  may  be  used  in 
place  of  nitrobenzene,  and  hydrazobenzene  in  place  of  benzidine. 

Diquinoline,  Cjg  H^g  No'  thus  prepared,  crystallizes  in  small 
yellow  plates  which  melt  at  178°,  and  is  easily  soluble  in  boiling 
water  and  in  benzene;  sparingly  in  alcohol  and  ether.  The 
sulphate  crystallizes  in  short  needles  ;  the  hydrochloride  in  con- 
centrically grouped  needles  ;  the  chromate  and  jolatinochloride  both 
form  sparingly  soluble  yellow  crystalline  powders.  Fuming 
nitric  acid  yields  the  sparingly  soluble  nitrate,  but  has  no  further 
action  on  the  base,  even  when  heated  with  it.  When  bromine- 
water  is  added  to  a  solution  of  the  hydrochloride,  a  tetrabromo- 
additio7i  product,  Cjg  Hjg  Ng  Br^,  is  formed,  which  on  being  boiled 
with  water  gives  up  bromine  and  regenerates  diquinoline.  A 
reduction  product  of  diquinoline,  obtained  by  boiling  with  tin  and 
hydrochloric  acid,  could  not  be  obtained  in  a  crystalline  form.  A 
disulphonic  acid,  Cjg  Hj^QNg  (S03H)2,  is  formed  when  the  base  is 
heated  with  fuming  sulphuric  acid  at  190°.  It  is  insoluble  in 
water  and  alcohol,  but  dissolves  in  ammonia  to  form  a  characteristic 
ammoniurti  salt,  which  crystallizes  in  glittering,  white,  sparingly 
soluble  needles. 

The  potassium  and  sodium  salts  are  both  very  sparingly  soluble, 
the  latter  crystallizing  with  5  molecules  of  Hg  0.  The  magnesium 
salt  is  precipitated  in  the  form  of  small  needles  when  a  mixture 
of  solutions  of  the  ammonium  salt  and  of  magnesium  sulphate 
is  heated.  When  fused  with  caustic  potash,  the  disulphonic  acid 
yields  a  very  unstable  dihydroxydiquinoline,  which  forms  a  red 
colouring  matter  with  diazo- compounds.  Diquinoline  unites 
readily  with  the  haloid  salts  of  the  alcohol  radicals,  forming  easily 
crystallizable  additive  products.  The  dimethiodide,  Cjg  H^g  No 
(Me  1)2,  forms  small  yellow  crystals  which  are  easily  soluble  in 
w^ater,  sparingly  so  in  alcohol,  and  melt  with  decomposition  at 
300° ;  the  diethiodide  forms  yellow  needles  soluble  in  water  and 
melting  with  decomposition  at  270°;  on  oxidation  with  potassium 
permanganate  it  yields  a  red  substance  of  acid  properties,  which 
is  now  under  investigation.  Weidel's  isomeric  a-diquinoline  forms 
only  additive  products  with  1  molecule  of  methyl  iodide,  etc.  The 
metallic  salts  of  a-diquinoline  are  very  unstable  and  are  decom- 
posed even  by  water ;  those  of  the  present  compound,  on  the 
other  hand,   are  quite   stable,   so   that,  although  resembling  one 
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another  in  many  points  (melting  point,  sulphonic  acids,  crystalline 
forms,  etc.),  these  two  compounds  are  certainly  not  identical. 

From  the  method  of  formation,  the  conjugation  of  the  two 
quinoline  nuclei  in  this  compound  must  take  place  between  the 
benzene-rings,  whereas  in  Weidel's  diquinoline  it  is  probable  (from 
analogy  with  the  formation  of  dipyridine  by  the  action  of  sodium 
on  pyridine),  that  the  conjugation  takes  place  between  the 
pyridine-rings. 

Diquinolines.  E.  Oestermayer.  (Ber.  der  deutsch.  chem.  Ges., 
xviii.  333,  334;  and  also  O.  W.  Fischer,  Monatsh.  Chem.,  v.  417- 
425.  From  Journ.  Chem.  Soc.)  Oestermayer  confirms  Roser's 
opinion  as  to  the  non-identity  of  diquinoline  from  benzidine  with 
Wiedel's  a- diquinoline,  inasmuch  as  this  latter  base  unites  with 
only  one  molecule  of  methyl  sulphate  to  form  a  compound  of  the 
formula  CigHjgNg,  Me  SO^H ;  this  dissolves  in  alkalies  with 
citron-yellow  colour,  the  aqueous  solution  not  showing  the 
slightest  trace  of  fluorescence.  It  is  thus  distinguished  sharply 
from  the  diquinoline  from  benzidine  which,  as  already  shown  bj^ 
the  author  and  Henrichsen,  gives  a  strongly  fluorescent  aqueous 
solution,  and  strikes  a  blood-red  coloration  with  alkalies. 

By  the  aid  of  Skraup's  reaction  O.  W.  Fischer  has  obtained 
from  benzidine  [N  Ho  :  N  Ho  =  4  :  4']  a-diquinoline,  Cjg  H^g  Ng, 
identical  with  that  described  by  Weidel.  From  its  method  of 
formation,  this  must  have  the  two  quinoline-groups  united  at  the 
4  :  4  positions  on  the  benzene-rings.  The  author's  description  of 
the  salts  of  this  base  confirm  the  observations  of  Weidel,  except  in 
the  case  of  the  sulphates,  of  which  two  are  described,  namely,  the 
acid  sulphate,  C^g  H^o  No,  2  Ho  S  O^,  which  crystallizes  in  bundles 
of  long  needles,  and  is  decomposed  by  water  ;  and  the  normal 
sulphate,  C^g  Hjg  Ng,  Ho  S  O4  -I-  3  Hg  O,  obtained  by  adding  sulphuric 
acid  to  an  alcoholic  solution  of  the  base  ;  it  is  decomposed  by 
water,  and  turns  brown  on  exposure  to  the  air.  The  base  combines 
directly  with  methyl  iodide,  yielding  the  methiodide,  CigHjo  Ng,  Me  I ; 
this  forms  light  yellow  crystals  ;  when  heated  with  an  excess  of 
methyl  iodide,  the  compound  Cjg  H^g  Ng,  2  Me  I  is  formed,  which 
melts  above  290°. 

Attempts  made  to  prepare  a  diquinoline  by  passing  quinoline 
through  red-hot  tubes  did  not  yield  satisfactory  results. 

New  Mode  of  Formation  of  Diquinoline.  O.  Fischer  and 
H.  V.  Loo.  (Ber.  der  deutsch.  chem.  Ges.,  xvii.  1899-1902). 
Orthoquinolinesulphonic  acid,  when  subjected  to  dry  distillation, 
yields  )8- diquinoline,  identical  with  that  described  by  Japp  and 
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Graham,  and  by  Weidel.  The  yield  was  10  per  cent,  of  the 
sulphonic  acid  employed.  It  sublimes  into  beautiful  iridescent 
scales,  and  forms  a  characteristic  sulphate,  C^g  H^g  N^2'  -^2  ^  ^4* 
The  hydrochloride  forms  hard  stellate  clusters  of  needles ;  the 
picrate  yellow  needles  sparingly  soluble  in  benzene. 

Anaquinolinecarhoxylic  acid,  Cjq  H^  N"  Og,  is  obtained  by  the 
oxidation  of  y8-diquinoline  with  chromic  acid.  It  crystallizes  in 
tufts  of  pale  yellow  needles ;  melts  at  255-257°,  and  decomposes 
into  quinoline  and  carbonic  anhydride  at  a  few  degrees  higher. 
The platino-chloride  has  the  formula,  (C^q  Hy  N  03)25  Hg  Pt  Clg.  The 
alkali  salts  are  easily  soluble,  the  copper,  lead,  and  cadmium  salts 
are  amorphous,  the  calcium  salt  yields  silky  needles.  This  acid 
is  therefore  different  from  all  the  six  quinolinecarboxylic  acids  at 
present  known. 

The  same  diquinoline  is  also  obtained,  but  in  much  smaller 
proportion,  by  the  dry  distillation  of  meta-  and  para-quinolinesul- 
phonic  acids. 

New  Mode  of  Formation  of  Diquinoline.  J,  Zimmermann  and 
A.  Miiller.  (Ber.  der  deutsch.  chem.  Ges.,  xvii.  1965,  1966.)  By 
passing  the  vapour  of  quinoline  through  iron  tubes  heated  to  a  dull 
red  heat,  the  authors  obtained  a  diquinoline,  CigHigNg,  identical 
with  the  base  described  by  Japp  and  Graham. 

Cinchona  Alkaloids.  W.  J.  Comstock  and  W.  Konigs.  (Ber. 
der  deutsch.  chem.  Ges.,  xvii.  1984-1996.  From  Journ.  Chem.  Soc.) 
In  earlier  communications  Konigs  has  shown  that  cinchonine, 
when  treated  with  phosphoric  chloride  and  oxychloride,  is  con- 
verted into  cinchonine  chloride,  from  which  by  boiling  with 
alcoholic  potash  a  non- oxygenated  base,  cinchine,  CigHgoN^,  is 
obtained ;  and  that  this  when  heated  with  concentrated  hydro- 
chloric acid  at  220-230°  is  converted  into  apocinchine,  C^g  H^^  N  O, 
with  separation  of  methyl  chloride  and  ammonia. 

Cinchonidine  chloride,  C^g  H^i  -^2  ^  ^^^  ^^  prepared  by  the  action 
of  phosphoric  chloride  and  oxychloride  on  cinchonidine  hydro- 
chloride ;  it  crystallizes  well,  and  melts  at  108-109°.  Heated  with 
alcoholic  potash  it  yields  cinchine. 

Quinine  chloHde,  Cgo  Hgg  Ng  ^  C!l,  is  prepared  by  dissolving 
quinine  hydrochloride  (3  parts)  in  chloroform,  and  adding  the 
liquid  to  finely  powdered  phosphoric  chloride,  covered  with 
chloroform ;  the  mixture  is  heated  for  some  time,  then  cooled  in 
water,  the  chloroform  decanted  off,  and  the  aqueous  solution 
precipitated  with  ammonia.  The  base  may  be  crystallized  by 
adding  ether  to  its  solution  in  benzene;  it  forms  colourless  crystals, 
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melts  at  151°,  and  gives  a  green  coloration,  with  chlorine-water 
and  ammonia,  the  coloration  being  much  less  intense  than  that 
obtained  with  quinine.  Its  solution  in  dilute  sulphuric  acid  is  not 
fluorescent. 

Chinine,  C20  H22  N^2  ^5  prepared  by  the  action  of  alcoholic  potash 
on  quinine  chloride,  forms  colourless  crystals  containing  2  mols. 
Hg  0,  and  melting  at  81-82° ;  it  is  soluble  in  water,  ether,  and 
light  petroleum.  The  sulphate  is  readily  soluble,  and  of  neutral 
reaction.  The  solution  in  dilute  sulphuric  acid  shows  decided 
fluorescence,  of  a  greener  tint  than  that  of  quinine. 

Oxidation-products  of  Ginchine,  Ginchonine,  and  Quiniiie. — It  has 
been  shown  that  on  oxidation  with,  chromic  acid  cinchonine  yields, 
together  with  carbonic  anhydride  and  a  little  formic  acid,  a 
quinolinecarboxylic  acid — cinchonic  acid, — and  that  quinine  yields 
a  methoxyquinolinecarboxylic  acid — quinic  acid, — but  of  the  bye- 
products,  little  is  known  except  that  Weidel  and  Hazura  obtained 
a  small  quantity  of  nitrohydroxyquinoline  from  the  mother  liquors 
of  cinchonic  acid,  by  boiling  them  with  nitric  acid ;  and  on  dis- 
tilling them  with  zinc-dust,  small  quantities  of  /?-ethylpyridine, 
quinoline,  and  a  very  little  pyridine  were  formed. 

In  the  author's  experiments,  after  removal  of  the  cinchonic  or 
quinic  acid  from  the  oxidation-products,  bromine-water  is  added, 
when  from  cinchonine  and  cinchine,  they  obtained  the  insoluble 
tribromoxylepidine,  and  a  soluble  bromine- com  pound  of  the  formula 
Cg Hjg Brg NO.  In  the  case  of  quinine,  the  latter  compound  alone 
is  obtained.  Trihromoxylejpidine^  Cjq  Hg  Brg  0  N,  can  be  crystallized 
from  boiling  alcohol ;  it  does  not  melt  at  280°,  but  can  be  sublimed 
in  small  quantity.  It  is  sparingly  soluble  in  boiling  alcohol, 
chloroform,  or  benzene,  more  readily  in  hot  acetic  acid,  insoluble 
in  water,  scarcely  soluble  in  ammonia,  sparingly  in  boiling  aqueous 
soda  ;  when  it  is  boiled  with  sodium-amalgam  and  water,  quinoline 
and  hydroquinoline  are  formed  in  small  quantity.  Hydriodic  acid 
converts  it,  in  small  part,  into  quinoline  or  lepidine.  The  soluble 
bromine-compound,  CgHigBrgNO  +  JHg  0,  crystallizes  in  colourless 
prisms,  melts  with  decomposition  at  250°,  is  very  readily  soluble 
in  hot  water,  sparingly  soluble  in  boiling  alcohol,  nearly  or 
quite  insoluble  in  chloroform,  benzene,  and  ether.  The  aqueous 
solution  has  an  acid  reaction,  gives  a  precipitate  with  phos- 
photungstic  acid,  a  resinous  precipitate  with  potassium  mercuric 
iodide,  soluble  in  excess,  and  with  gold  chloride,  a  resinous 
precipitate  that  can  be  crystallized  in  flat  ruby-red  needles. 
Silver  nitrate  added  to  a  hot  aqueous  solution  precipitates  half  the 
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bromide,  a  cromponnd  being  formed  whose  anro-cbloride  crystallizes 
in  clear  yellow  needles  of  the  formula  : 

Cg  Hi2  Br  N  O,  H  An  Cl^  +  Ho  0. 

Long  boiling  with  excess  of  silver  nitrate  removes  nearly  the 
whole  of  the  bromine.  Dibromocinchonine  was  submitted  to  oxida- 
tion, to  see  if  these  bromo- derivatives  would  be  formed,  but  the 
products  were  found  to  be  cinchonic  and  hydrobromic  acids. 
By  boiling  it  with  alcoholic  potash,  a  base  free  from  bromine  (a 
dihydrocinchonine,  C^g  Hoq  No  O  ?)  was  obtained  ;  this  crystallizes 
in  needles,  melts  at  202-203°,  sublimes  without  decomposition,  and 
is  readily  soluble  in  alcohol. 

Commercial  Sulphate  of  dulnine:  its  Composition  and  Exa^ 
mination.  Dr.  W.  F.  Koppeschaar.  (Pharm.  Journ.,  3rd 
series,  xv.  809.)  Quinine  sulphate  of  commerce  contains,  besides 
other  alkaloids,  nearly  always  cinch oni dine,  which  cannot  be 
removed  by  recrystallizing.  The  best  method  to  determine  the 
percentage  of  quinine  and  cinchonidine  is  that  recommended  by 
Oudemans,  viz.,  the  precipitation  of  the  sulphate  solution  with 
sodium  tartrate,  and  after  weighing,  the  polarization  of  the  tartrates, 
which  contain  nothing  but  quinine  and  cinchonidine.  Whereas 
the  angle  of  rotation  of  quinine  tartrate  is  (ol)j,=  -215'8°,  that  of 
cinchonidine  tartrate  is  (a)j,=  -131*3°.  The  author  thinks  that 
the  commercial  quinine  sulphate  contains,  besides  quinine  sulphate, 
a  double  compound  of  quinine  and  cinchonidine  sulphate. 

The  principal  object  of  this  paper  is  to  place  the  high  excellence 
of  the  optical  method  in  a  clear  light. 

The  Optical  Method  of  Quinine  Testing.  Dr.  O.  Hesse.  {Fharm. 
Journ.,  3rd  series,  xv.  869.)  The  author  criticises  the  optical  mode 
of  testing  suggested  by  Oudemans,  and  strongly  recommended  by 
Koppeschaar  (see  preceding  abstract),  and  calls  attention  to 
various  sources  of  error  connected  with  the  polarization  of  the 
precipitated  and  weighed  tartrate,  and  the  conclusions  drawn  from 
it  by  the  last-named  investigator.  He  has  himself  declared  long 
ago  in  favour  of  an  optical  method  as  the  best  for  determining 
cinchonidine  in  commercial  quinine  sulphate  (Liebig's  Annalen, 
November,  1880,  217),  but  the  process  adopted  by  him  is  entirely 
different.  In  the  present  paper  he  recommends  the  following 
'modus  operandi : — A  quantity  of  the  salt  corresponding  to  2  grams 
of  the  anhydrous  sulphate  is  weighed  in  a  flask  of  25  c.c.  capacity, 
mixed  with  10  c.c.  normal  hydrochloric  acid,  the  flask  filled  up 
to  the  graduation  with  water,  and  after  the  contents  are  thoroughly 
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mixed  by  shaking,  the  solution  is  poured  through  a  filter  into  the 
observation  tube,  which  is  220  mm.  loAg,  and  is  provided  with  an 
arrangement  for  maintaining  a  constant  temperature.  From 
twelve  to  twenty  observations  are  then  made  with  this  solution, 
and  the  mean  of  the  different  readings  is  taken. 

As  the  commercial  quinine  sulphate  is  sometimes  much 
effloresced,  and  this  efflorescence  will  certainly  affect  the  cinchoni- 
dine  sulphate,  the  author  prefers  to  take  for  cinchonidine  sulphate 
the  formula  (Ciq^^z^zO)^^  0^112  + ^^.c^O,  as  being  that  of  the 
immediate  product  of  the  efflorescence  of  cinchonidine  sulphate, 
which  is  very  constant.  Moreover,  the  assumption  of  there  being 
only  five  molecules  of  water  of  crystallization,  instead  of  six,  does 
not  involve  any  great  difference  in  the  result ;  for  instance,  in  the 
case  of  a  sample  containing  10  per  cent,  of  cinchonidine  salt,  there 
would  thus  be  found  only  9'8  per  cent,  instead  of  10  per  cent. 
This  small  error  is  also  very  nearly  compensated  for  by  other 
accidental  matters,  such  as  the  presence  of  filaments  of  paper  and 
the  traces  of  mineral  salts  that  quinine  sulphate  contains. 

Representing  the  amount  of  cinchonidine  sulphate  contained  in 
the  quinine  sulphate  by  y,  and  the  observed  deviation  by  y,  thus : — 
2/ =  (40-309 -y)x  8-25. 

This  formula  presupposes  that  the  observation  is  always  made 
with  a  tube  220  mm.  long.  If  tubes  of  a  different  length  are 
used,  say  300  mm.  and  upwards,  it  is  then  necessary  in  calculating 
the  amount  of  cinchonidine  salt,  to  start  from  the  rotary  power  C 
(or  (a) J,).     In  that  case  : — 

i/  =  (229-03-C)x  1-452. 

In  addition,  a  uniform  temperature  of  15°  C.  has  to  be  uniformly 
maintained  in  making  these  experiments.  If  the  temperature  of 
the  solution  differs,  say  only  2°  above  or  below  that  point,  there  is 
then  a  sensible  difference  in  the  deviation. 

The  accuracy  of  the  above  formula  is  shown  by  the  following 
control  experiment : — 


Actual  amount  of  cinchoni- 
dine sulphate  in  iOO  parts 

Observed. 

Observed. 
C 

Found. 

Difference. 

of  the  quinine  sulphate. 

y 

110 

40-162 

228-19 

1-03 

-0-02 

5-01 

39-592 

224-94 

5-22 

+  0-21 

10-81 

38-807 

220-49 

10-95 

+  014 

18-21 

37-796 

214-75 

18-32 

+  0-11 

28-60 

36-422 

206-94 

28-28 

-0-32 

64-01 

31543 

179-20 

63-93 

-0-08 

91-02 

27-831 

158-18 

90-93 

-0-09 
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The  error  of  observation,  therefore,  under  the  conditions  stated 
ranges  from  -  0-32  to  +0'21,  or  a  mean  value  of  +0'26°. 

Note  on  the  Alleged  Decomposition  of  duinine  in  Contact  with 
Lime.  F.  W.  Passmore.  (Pharm.  Journ.,  3rd  series,  xv.  829.) 
In  a  recent  communication  to  the  Journal  de  Fharmacie,  M.  Masse 
expresses  an  opinion  that  the  lime  used  in  the  ordinary 'processes 
of  cinchona  bark  analysis  exercises  an  injurious  influence  upon  the 
yield  of  alkaloid,  especially  at  the  temperature  of  the  water-bath. 
If  this  statement  could  be  substantiated  the  loss  of  alkaloid  thus 
incurred  w^ould  constitue  a  serious  source  of  error  in  the  analysis 
of  bark  by  methods  ordinarily  followed.  In  order  to  test  the 
accuracy,  the  author  repeated  Masse's  experiment  on  which  the 
latter  had  based  his  conclusions.  0'5  gram  of  pure  quinine  sulphate, 
containing  5'3  per  cent,  of  water  and  equivalent  to  0"411  gram  of 
alkaloid,  was  dissolved  in  25  c.c.  of  a  2  per  cent,  solution  of  hydro- 
chloric acid ;  to  this  solution  10  grams  of  lime  was  added,  and  the 
whole  was  dried  at  the  temperatuTc  of  the  water-bath.  The 
residue  was  finely  powdered,  introduced  into  a  small  glass  per- 
colator, and  the  alkaloid  extracted  with  chloroform.  After  complete 
exhaustion  of  the  mixture  the  chloroform  solution  was  carefully 
evaporated  to  dryness.  The  residue  gave  a  weight  of  0*409  gram 
of  quinine  alkaloid,  or  a  deficit  of  two  milligrams,  which  slight 
loss  may  be  considered  to  be  due  to  experimental  error.  In  a  sub- 
sequent experiment  ether  was  employed  in  preference  to  chloroform 
as  an  extracting  agent,  as  being  less  difiicult  of  manipulation. 
The  ether  residue  obtained  was,  to  avoid  impurities,  redissolved  in 
a  slight  excess  of  acid,  and  the  alkaloid  precipitated  with  ammonia 
and  extracted  with  ether.  This  second  ether  solution  upon 
evaporation  left  a  residue  of  quinine  alkaloid  weighing  0*409  gram, 
or  a  deficit  of  0*002  gram  upon  the  0*411  gram  of  alkaloid  required 
by  theory.  This  loss  also  may  be  considered  due  to  experimental 
error,  and  both  results  are  totally  at  variance  with  those  obtained 
by  M.  Masse. 

duinine  Tannate.  M.  Peltz.  (Pharm.  Zeitschr.  fiir  Bussland, 
February  3rd,  1885,  80.)  The  author  publishes  a  formula  for 
preparing  a  neutral,  tasteless  tannate  of  quinine,  containing  at 
least  20  per  cent,  of  pui-e  alkaloid.  A  solution  of  hydrochlorate  of 
quinine  (1  in  30),  is  added  to  a  solution  of  tannin  (3  in  30),  pre- 
viously neutralized  with  ammonia.  The  mixture  is  allowed  to 
stand  for  twenty-four  hours,  after  which  the  precipitate  is  col- 
lected, washed,  and  dried  at  a  temperature  not  exceeding  30°  C. 
The  product  thus  obtained  is  described  as  a  pale  yellowish  white, 
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amorplious  powder,  soluble  in  50  parts  of  hot  and  48  parts  of  cold 
water,  and  in  48  parts  of  cold  and  3  parts  of  hot  alcohol. 

Cluinine  and  Homoquinine.  Dr.  0.  Hesse.  (Liehig's  Annalen, 
ccxxv.  95.)  The  chief  results  of  the  author's  investigation  of  the 
relation  between  these  two  alkaloids  as  described  in  detail  in  the 
present  paper,  are  summarized  in  the  following  propositions : — 
(1)  Homoquinine  is  a  modification  of  quinine.  (2)  Cuprea  bark 
in  many  cases  contains  this  modification  together  with,  quinine. 
(3)  Several  modifications  of  quinine  exist,  which  by  suitable 
treatment  pass  into  ordinary  quinine. 

The  Homoquinine  of  Cuprea  Bark.  B.  H.  Paul  and  A.  J. 
Cownley.  (Pharwi.  Journ.,  3rd  series,  xxv.  221.)  This  paper 
furnishes  a  preliminary  account  of  the  authors'  investigation  of 
homoquinine,  giving  the  results  thus  far  obtained  by  tbem  with 
the  very  small  quantity  of  the  crystallized  alkaloid  at  their 
disposal.  From  their  results  they  feel  justified  in  dissenting  from 
Dr.  Hesse's  statement  that  homoquinine  is  a  modification  of  quinine, 
and  that  it  is  completely  convertible  into  quinine.  They  cansider 
it  likely,  however,  that  homoquinine  is  susceptible  of  being  split  up 
into  two  other  alkaloids,  one  of  them  being  either  quinine  or  a  base 
closely  resembling  it,  the  other  an  alkaloid  nat  hitherto  observed, 
to  which  they  provisionally  give  tfee  name  of  cwpreine.  A  further 
report  on  this  subject  is  promised. 

Synthesis  of  Homoquinine.  Dr.  0.  Hesse.  (Pharm.  Journ., 
3rd  series,  xv.  401.)  Under  this  title  the  auth0>r  has  published  a 
paper  in  the  Annalen  der  Chemie,  in  which  he  refers  to  the  fact 
already  pointed  out  by  him  that  homoquinine  yields  quinine  when 
treated  with  caustic  soda  solution,  and  also  to  the  observation  since 
made  by  Paul  and  Cownley,  in  repeating  his  experiments,  that  the 
production  of  quinine  in  this  way  is  o>nly  partial,  and  quantitatively 
represents  only  about  half  of  the  ho-moquinine  operated  upon,,  the 
remaining  portion  being  a  distinct  and  hitherto  unknown  alkaloid 
which  remains  dissolved  in  the  caustic  soda  solution,  and  has  been 
named  by  Paul  and  Cownley  "  cupreine." 

The  author  mentions  that  in  his  former  experiments  with  homo- 
quinine, he  found  the  simplest  way  of  obtaining  quinine  by  trans- 
formation of  homoquinine  was  t6  shake  the  warm  solution  of 
homoquinine  in  benzol  with  some  caustic  soda  solution.  He  ex- 
plains his  inference  that  homoquinine  was  completely  convertible 
into  quinine,  and,  consequently,  tobe  regarded  only  as  a  modifica- 
tion of  this  alkaloid,  by  pointing  out  that  in  the  'experiment  he 
describes,  he  found  only  quinine  in  the  benzol  solution  after  its 
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treatment  with  soda  solution.  In  the  absence  of  quantitative 
results  this  view  was  natural  under  the  circumstances,  and  it 
seemed  also  consistent  with  various  other  characters  which  homo- 
quinine  and  quinine  possess  in  common. 

In  view  of  the  difference  between  these  results,  the  author  has 
since  repeated  his  experiments  with  homoquinine,  and  has  now  con- 
firmed the  statements  published  recently  by  Paul  and  Cownley. 
In  one  experiment  he  determined  the  amount  of  quinine  produced 
by  the  alteration  of  homoquinine,  and  found  it  to  be  52  per  cent., 
according  to  which  result  the  amount  of  cupreine  simultaneously 
formed  and  taken  by  difference  would  be  48  per  cent. 

The  author  describes  cupreine  as  crystallizing  from  ether  in 
small  colourless  prisms  arranged  in  concentric  groups,  and  as 
melting  at  191°  C.  It  dissolves  without  fluorescence  in  dilute 
sulphuric  acid;  this  solution  gives  with  chlorine  and  excess  of 
ammonia  the  green  coloration  like  quinine,  but  not  so  intense. 
He  finds  that  cupreine  combines  with  acids  and  also  with  bases, 
the  neutral  sulphate  forming  delicate  prismatic  crystals  sparingly 
soluble  in  water,  and  the  hydrochlorate  having  the  form  of  small 
needles. 

Among  the  compounds  of  cupreine  with  bases,  the  sodium  salt 
is  described  as  forming  colourless  laminae,  presenting  a  silky  lustre. 
The  author  regards  homoquinine  as  being  a  compound  of  this  latter 
class  and  as  consisting  of  equal  molecules  of  cupreine  and  quinine. 
He  states  that  when  cupreine  and  quinine  are  dissolved  together 
in  excess  of  dilute  sulphuric  acid  in  the  proportions  already  men- 
tioned, the  solution  then  supersaturated  with  ammonia  and  shaken 
with  ether,  homoquinine  crystallizes  from  the  ether  solution. 
This  he  considers  to  be  the  simplest  mode  of  obtaining  absolutely 
pure  homoquinine,  and  he  suggests  that  since  cupreine  may  be 
easily  prepared  from  cuprea  bark,  it  would  probably  be  most 
convenient  in  future  to  prepare  homoquinine  synthetically,  instead 
of  following  the  plan  hitherto  adopted. 

The  New  Alkaloids  of  Cuprea  Bark.  B.  H.  Paul  and  A.  J. 
Cownley.  (Pharm.  Journ.,  3rd  series,  xv.  401.)  In  following 
out  their  investigation  of  homoquinine  and  its  transformation  into 
quinine  and  cupreine,  already  described  in  a  previous  paper,  the 
authors  first  directed  their  attention  to  determining  the  relative 
proportions  of  these  products  with  greater  accuracy  than  they  had 
been  able  to  secure  in  the  first  experiments,  on  the  basis  of  which 
they  had  inferred  that  in  the  transformation  of  homoquinine  the 
products  were  about  equal  to  each  other  in  quantity.     Subsequent 
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experiments,  however,  gave  results  which  were  only  consistent 
with  proportions  that  differed  widely  from  those  indicated  by 
their  first  trials.  In  one  experiment,  for  instance,  with  three  grams 
of  homoqninine  results  were  obtained  which  led  to  the  following 
percentage  amounts  of  the  products  of  transformation  : — 

Cupreine 62-37 

Quinine 37-63 


100-00 


The  method  of  operating  adopted  in  this  case  was  to  precipitate 
the  acid  solution  of  homoqninine  with  excess  of  caustic  soda  solu- 
tion in  the  presence  of  ether,  and  then  to  evaporate  the  ethereal 
solution  in  a  tared  capsule  to  acertain  the  quantity  of  quinine. 
The  alkaline  soda  liquor  containing  the  cupreine  in  solution  was 
repeatedly  shaken  with  ether  in  order  to  make  sure  all  the  quinine 
present  was  removed. 

The  authors  next  tried  what  would  be  the  result  from  a  mixed 
solution  of  cupreine  and  quinine  in  ether  by  slow  evaporation. 
Guided  by  the  assumption  that  the  transformation  of  homoquinine 
furnished  these  substances  in  equal  proportions,  they  made  a 
mixed  solution  of  the  alkaloids  in  ether,  and  left  it  to  evaporate. 
The  crystals  which  separated  had  precisely  the  appearance  of 
homoquinine,  and  there  seemed  some  reason  to  think  this  sub- 
stance might  really  be  a  compound  rather  than  a  distinct  alkaloid. 

But  after  the  evaporation  of  the  ethereal  solution  had  been 
carried  to  such  a  point  that  no  further  formation  of  crystals 
seemed  probable,  and  the  whole  had  been  allowed  to  stand  in  a 
closed  vessel  for  some  days,  the  remaining  ether  was  drawn  off, 
and  on  evaporation  was  found  to  contain  unaltered  quinine. 
Several  other  experiments  furnished  results  approximating  more 
or  less  to  those  obtained  by  the  two  methods  of  analysis  and  syn- 
thesis above  described,  but  without  being  sufficiently  close  to 
decide  the  question. 

In  order  to  test  the  individuality  of  homoquinine  still  further, 
as  regards  quinine  and  cupreine,  the  authors  prepared  a  number 
of  different  salts  of  the  three  alkaloids,  and  compared  their  cha- 
racters when  deposited  by  slow  evaporation  of  moderately  dilute 
solutions.  The  data  given  in  the  following  tabular  form  show 
that  there  are  such  marked  differences  between  the  salts  of 
cupreine  and  homoquinine  on  the  one  hand,  and  between  those  of 
homoquinine  and  quinine  on  the  other  hand,  that  it  is  almost  as 

F 


6(y 


YEAR-BOOK   OF   PHARMACY. 


CUPEKIITE. 

HOMOQUININB. 

Sulphate .    .     . 

Separates  in  the  form  of  minute 
milky  white  specks  at  the  surface 
of   the   solution,  and  when  exa- 
mined with  a  magnifying  glass  the 
specks  present  the  appearance  of 
tufts  of  radiating  acicular  crystals. 
It  is  very  subject  to  the  pheno- 
menon of  super  saturation. 

Evidently  much  more  soluble  than 
cupreine  sulphate;    separates   in 
slender  needles,  sometimes 
grouped  in  stellate  bunches  and 
presenting  characters  closely  ana- 
logous to  those  of  quinine  sulphate. 

Acid  Sulphate . 

Much  less  soluble  than  the  corre- 
sponding salt  of  homoquinine ;  the 
solution  on  evaporating  to  a  small 
bulk    forming    distinct    tufts   of 
radiating  acicular  crystals. 

Solution  dries  up  by  spontaneous 
evaporation  to  a  very  small  bulk, 
which  first  becomes  syrupy  and 
then  solidifies  as  a  gelatinous, 
slightly  fluorescent  residue  of 
very  small  bulk  comparatively. 

Hydrochlorate  . 

Much  less  soluble  than  the  corre- 
sponding   salt    of   homoquinine  ; 
distinctly  crystallizable,  forming 
bunches  of  long  needles  having 
a  glassy  lustre. 

Solution  in  drying  up  leaves  an 
amorphous  resinoid  residue. 

Nitrate    .    .     . 

Distinctly     crystallizable,     though 
very  soluble,  and  forming  from 
a  concentrated  solution  tufts  of 
long  stout  needles,  radiating  from 
centres. 

Solution  dries  up  to  a  resinous 
residue,  showing  no  sign  of  crys- 
tallization, even  when  highly  con- 
centrated. 

Oxalate   .    .    . 

Apparently    uncrystallizable,     the 
solution  reduced  to  a  very  small 
bulk,  eventually   drying  up  to  a 
resinoid  residue,  with  a  few  crys- 
talline spots. 

Much  less  soluble  than  the  corre- 
sponding salt  of  cupreine,  deposit- 
ing at  the  surface  tufts  of  delicate 
needles  that  become  opaque  on 
drying. 

Tartrate  .     .    . 

Much  more  soluble  than  the  cor- 
responding salt  of  homoquinine. 

Very  sparingly  soluble,  and  in  many 
respects  similar  to  the  tartrate  of 
cinchonidine. 

Hydriodate  .    . 

Distinctly  crystal  liza^ble  and  spar- 
ingly   soluble    in  water    without 
any  sign  of  a  resinoid    deposit, 
such  as  is  formed  with  quinine 
and  homoquinine. 

Faintly  yellow  resinoid  mass,  sepa- 
rating from  solution  by  slow 
evaporation  in  every  respect  simi- 
lar to  that  furnished  by  quinine 
salts  with  potassium  iodide. 

Fluorescence  in 
acid  solution . 

None. 

Very  marked. 

Ten    per    cent, 
caustic     soda 
solution     .     . 

Very  soluble  even  in  the  cold,  and 
without  decomposition. 

Decomposed  into  quinine  and  cu- 
preine. 

Strong  alcohol . 

Less    soluble    than    homoquinine ; 
crystallizes  very  readily  in  dense 
warty  groups  of  minute  crystals. 

Very    soluble ;    solution    dries   up 
almost  to   an  amorphous  residue 
before  showing  any  signs  of  crys- 
tals in  minute  bunches. 

Crystallization 
from  Ether    . 

Crystals  more  massive  than  those  of 
homoquinine,  arranged  in  groups 
and  conspicuously  striated  trans- 
versely. 

Very  thin  prismatic  laminae,  having 
characteristically  shaped  ends  with 
two  oblique  planes. 
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impossible  to  regard  homoquinine  as  a  compound  of  cupreine  and 
quinine  as  it  is  to  regard  cupreine  and  homoquinine  otherwise 
than  as  distinct  alkaloids.  For  instance,  the  hydriodate  of  cupreine 
is  quite  distinct  from  that  of  homoquinine  ;  the  oxalate  of  cupreine, 
again,  differs  quite  as  much  from  the  corresponding  salt  of  homo- 
quinine ;  while  the  amorphous  nitrate  of  homoquinine  distinctly 
differs  from  that  of  cupreine  as  much  as  it  does  from  that  of 
quinine,  the  two  latter  being  very  similar  in  their  characters, 
though  the  corresponding  hydriodates  are  entirely  different.  The 
characters  of  the  homoquinine  tartrate  may  to  some  extent  account 
for  the  fact  that  some  observers — Dr.  de  Vrij  amongst  the  number 
— have  come  to  the  conclusion  that  cuprea  bark  contains  cinchoni- 
dine,  which  however  is  quite  contrary  to  the  experience  of  the 
authors,  as  well  as  to  the  opinions  of  Dr.  Howard  and  Dr.  Hesse. 

The  Composition  of  Homoquinine.  B.  H.  Paul  and  A.  J. 
Cownley.  (Pharm.  Journ.,  3rd  series,  xv.  730.)  One  of  the  most 
remarkable  characteristics  of  cupreine  is  its  power  of  combining 
with  other  bases,  such  as  soda,  ammonia,  and  quinine;  the  compound 
of  cupreine  with  quinine  is  especially  interesting,  since  it  appears 
that  the  peculiar  crystalline  substance  discovered  in  cuprea  bark 
some  time  back,  and  named  homoquinine,  really  consists  of  that 
compound,  or  is  at  least  capable  of  being  produced  by  the  com- 
bination of  cupreine  with  quinine.  The  authors  have  endeavoured 
to  ascertain  the  exact  proportion  in  which  quinine  is  produced  by 
the  alteration  of  homoquinine,  and  the  relative  proportions  in 
which  quinine  and  cupreine  unite  to  form  homoquinine.  At  first 
they  were  inclined  to  think,  in  accordance  with  Dr.  Hesse,  that 
homoquinine  was  formed  by  the  combination  of  cupreine  and 
quinine  in  equal  proportions,  though  the  small  quantity  of  material 
operated  upon  made  the  determination  of  this  point  very  difficult. 
Subsequently  they  found  reason  to  think  otherwise,  and,  after 
several  experiments,  came  to  the  conclusion  that  in  homoquinine 
the  cupreine  and  quinine  are  united  in  a  ratio  of  very  nearly  two 
to  three.  They  have  now  reinvestigated  this  subject,  both 
synthetically  and  by  analysis,  and  in  their  present  paper  report  as 
follows  : — 

When  equal  parts  of  cupreine  and  quinine  were  mixed  together 
in  ether  solution,  the  homoquinine  being  allowed  to  crystallize 
and  separated,  some  alkaloid  was  always  found  remaining  dissolved 
in  the  ether ;   and  this  consisted  of  free  quinine. 

In  one  such  experiment  the  alkaloids  were  taken  in  the  following 
proportions : — 
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Per  cent. 
Qminiue 50-74 

Cupieine 49*26 


100-00 


The  surplus  quinine,  in  this  instance,  amounted  to  21  "56  per 
cent.,  and  accordingly  the  quantity  homoquinine  produced  would 
be  only  78"44  per  cent.,  instead  of  100  parts.  The  actual  weighing 
of  the  homoquinine  crystals  formed  gave  a  result  indicating  75*06 
per  cent.  Deducting  the  uncombined  quinine,  and  calculating 
from  the  remainder  the  proportion  in  which  it  was  combined  with 
the  cupreine,  the  authors  obtained  the  following  figures  as  repre- 
senting the  composition  of  homoquinine  : — 

Per  cent. 

Quinine 37-20 

Cupreine 62-80 


100-00 


By  decomposing  homoquinine  with  caustic  soda,  and  determining 
the  amount  of  quinine  thus  produced,  the  following  results  were 
obtained : — 

Per  cent. 

Quinine ,  41-4 

Cupreine 68-6 


100-00 


The  quinine  and  a  portion  of  the  cupreine  so  obtained  by  analysis 
were  re-combined  in  the  following  proportions : — 

Per  cent. 

Quinine 46  04 

Cupreine .        53-96 


10000 
and  with  the  following  result : — 

Per  cent. 
Surplus  quinine 11-43 

Homoquinine,  by  difference        .         .         .         88-57 


100-00 


The  composition  of  homoquinine  thus  obtained  by  synthesis,  and 
based  on  the  amount  of  surplus  quinine,  is,  therefore : — 

Per  cent. 
Quinine 39-08 

Cupreine    ........        ..        60-92 


100-00 
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From  these  results,  the  proportion  of  quinine  and  cupreine  in 
homoquinine  seems  to  be  as  2  :  3. 

The  Alkaloids  of  the  Bark  of  Kemijia  Purdieana.  D r.  0.  H e s  s  e. 
(Liehig's  Annalen,  ccxxv.,  211.  From  Pharm.  Journ.)  With  the 
increasing  importation  of  cuprea  bark  there  came  into  commerce, 
in  1881,  under  this  name,  a  kind  of  bark  which  closely  resembled 
true  cuprea  bark  in  its  anatomical  structure,  but  differed  widely 
from  it  in  the  nature  of  its  alkaloids.  Triana,  who  was  the  first 
to  clear  up  the  uncertainty  which  existed  as  to  the  botanical  source 
of  these  barks,  showed  that  true  cuprea  bark  is  derived  from 
Remijia  pedunculata,  which  grows  in  the  districts  surrounding  the 
Magdalena  River  and  the  upper  Orinoco,  whilst  the  other  kind  of 
cuprea  bark  is  from  Remijia  Furdieana,  that  is  found  in  the  Colum- 
bian provinces  of  Antioquia. 

When  a  piece  of  the  bark  is  heated  in  a  test-tube  a  yellowish 
brown  tar  is  given  off,  and,  according  to  Grahe,  this  reaction  would 
show  that  the  bark  contains  no  cinchona  alkaloid;  but  this  is 
contrary  to  the  fact,  as  the  bark  contains  cinchonine.  This 
apparent  contradiction  is  explained  by  the  circumstance  that  the 
brown  vapours  which  are  given  off  in  considerable  quantity  obscure 
Grrahe's  reaction.  On  heating  the  powdered  bark  with  dilute 
hydrochloric  acid  a  yellow  solution  is  obtained,  from  which,  on 
the  addition  of  acetate  of  ammonia,  a  considerable  quantity  of 
oxalate  of  lime  is  precipitated.  On  the  addition  of  excess  of 
ammonia  to  the  hydrochloric  acid  solution,  a  dark  coloration  is 
produced,  together  with  a  flocculent  precipitate,  consisting  in  part 
of  alkaloids. 

According  to  Arnaud,  this  bark  contains  0*2  per  cent,  cinchona- 
mine  and  from  0'8  to  I'O  per  cent,  of  cinchonine.  To  obtain  the 
alkaloids  he  mixes  the  bark  with  milk  of  lime  and  extracts  the 
dried  mixture  with  alcohol.  The  alcoholic  residue  is  treated  with 
dilute  hydrochloric  acid,  and  the  alkaloids  separated  as  hydro- 
chlorides by  adding  excess  of  hydrochloric  acid,  which  precipitates 
hydrochloride  of  cinchonamine,  while  the  salt  of  cinchonine  remains 
in  solution.  In  a  subsequent  communication,  Arnaud  suggested 
extracting  the  bark  with  dilute  sulphuric  acid,  precipitating  the 
solution  with  milk  of  lime,  extracting  the  dried  precipitate  with 
ether,  and  then  the  ether  with  hydrochloric  acid. 

The  author's  experiments  with  the  bark,  commenced  in  June, 
1881,  have  not  led  him  to  observe  so  simple  a  relation  of  these 
bases.  Generally  he  found  only  O'lO  to  0"2  per  cent,  of  cinchonine, 
but  2  to  3  per  cent,  total  alkaloids,  and  always  more  than  two 
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alkaloids.  In  order  to  obtain  all  the  alkaloids,  the  finely  ground  bark 
was  extracted  with  hot  alcohol,  the  alcoholic  extract  shaken  with 
ether  and  excess  of  soda  Ije  as  long  as  alkaloids  can  be  extracted. 
The  ethereal  solution  was  then  shaken  with  excess  of  dilute 
sulphuric  acid,  which  separates  in  considerable  quantity  a  pale 
yellow  curdy  mass  (A),  a  part  of  it  being  suspended  in  the  ether 
and  a  part  in  the  yellow-coloured  acid  liquid  (B) . 

The  curdy  precipitate  (A)  contains  the  sulphates  of  several 
alkaloids,  which  the  author  has  named  respectively  concusconine, 
chairamine,  conchairamine,  chairamidine,  and  conchairamidine ; 
the  solution  (B)  contains  the  sulphates  of  cinchonine  and  cinchona- 
mine,  as  well  as  a  small  quantity  of  A. 

In  order  to  separate  the  cinchonamine  from  the  yellow  acid 
liquid  (B),  very  dilute  nitric  acid  was  added  so  long  as  a  preci- 
pitate formed.  The  cinchonamine  is  thus  precipitated  as  nitrate 
(mixed  with  the  nitrates  of  some  of  the  alkaloids  of  group  A), 
whilst  cinchonine  remains  in  solution. 

The  curdy  mass  (A)  was  converted  into  alkaloid  by  digestion 
with  a  dilute  solution  of  soda.  The  alkaloid,  well  washed  and  air- 
dried,  was  then  dissolved  in  hot  alcohol,  and  dilute  sulphuric  acid 
added  to  it  in  the  proportion  of  1  part  of  Hg  S  O4.  to  8  parts  of  the 
alkaloid.  Almost  all  the  concusconine  separated  immediately  as 
sulphate,  leaving  only  a  very  small  quantity  to  crystallize  out  on 
cooling.  On  adding  concentrated  hydrochloric  acid  to  the  cold 
alcoholic  mother  liquor,  the  hydrochlorate  of  chairamine  was  pre- 
cipitated. The  filtrate  from  that  salt  w^as  mixed,  whilst  warm, 
with  a  small  quantity  of  potassium  sulphocyanide,  and  the 
crystalline  precipitate  of  sulphocyanide  of  conchairamine  filtered 
off  ;  on  adding  a  further  quantity  of  the  solution  of  potassium 
sulphocyanide  until  the  tolerably  dark-coloured  solution  became 
of  a  light  brown  colour,  a  pitch-like  mass  was  produced,  which  the 
author  has  not  further  investigated.  After  removing  this  pitchy 
mass  the  solution  was  precipitated  with  excess  of  ammonia  and 
shaken  with  benzol.  The  benzol  solution  extracted  with  acetic 
acid,  and  the  acetic  acid  solution  mixed  with  a  saturated  solution 
of  ammonium  sulphate,  gave  a  precipitate  consisting  essentially  of 
a  mixture  of  the  sulphates  of  chairamidine  and  conchairamidine, 
which  could  be  separated  by  repeated  solution  in  hot  water,  in 
which  the  sulphate  of  conchairamidine  is  least  soluble. 

Goncusconidine,  referred  to  in  a  preliminary  communication,  has 
not  proved  to  be  a  distinct  substance. 
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Ginchonamine. 


This  base  was  discovered  by  Arnaud  in  1881  (Gomptes  Eendus, 
xciii.  593),  and  further  described  by  him  in  1883.  The  results 
of  the  author's  investigation,  while  supplementing  those  obtained 
by  Arnaud,  generally  confirm  them,  and  diifer  only  in  a  few 
details.  The  alkaloid  was  obtained,  as  above  mentioned,  in  the 
state  of  nitrate,  mixed  with  a  small  quantity  of  nitrates  of  the 
bases  of  Group  A.  The  well- washed  mass  was  treated  with  dilute 
soda  lye,  which  separated  the  base  as  a  yellow  flocculent  pre- 
cipitate. The  alkaloid  was  then  crystallized  from  alcohol,  and 
subsequently  converted  into  sulphate  by  the  addition  of  1  part  of 
H^  S  O4  to  6  parts  of  the  alkaloid  dissolved  in  hot  alcohol. 
Ginchonamine  sulphate  separated  immediately,  and  was  purified  by 
recrystallization  from  hot  alcohol.  The  base  was  obtained  in  a 
pure  condition  by  decomposing  the  sulphate  in  weak  and  hot 
alcohol  with  ammonia,  separating  the  dissolved  mother  liquor,  and 
washing  the  alkaloid  with  cold  water.  Ginchonamine  can  also  be 
prepared  direct  from  the  nitrate,  but  it  is  then  essential  that  the 
salt  be  first  purified,  which  is  best  done  by  recrystallization  from 
hot  alcohol.  In  this  case  the  alkaloid  frequently  retains  some  of 
the  nitrate,  or  possibly  is  mixed  with  a  basic  salt,  which  can, 
however,  be  removed  by  dissolving  the  impure  alkaloid  in  acetic 
acid,  precipitating  with  ammonia,  and  recrystallizing  the  alkaloid 
from  boiling  alcohol. 

The  composition  of  the  alkaloid,  as  given  by  Arnaud,  agrees 
with  the  formula  G^g  H24  N3  0.  The  results  obtained  by  the  author 
agreed  on  the  whole  much  better  with  the  formula  Ggo  Hgg  Ng  0  ; 
but  as  he  always  obtained  less  hydrogen  than  this  formula  requires, 
he  has  adhered  to  that  given  by  Arnaud.  According  to  thiis 
formula,  cinchonamine  appears  to  be  isomeric  with  hydrocinchonine 
and  hydrocinchonidine. 

Ginchonamine,  as  thus  obtained,  is  in  the  form  of  colourless 
glistening  needles,  which  are  anhydrous  and  melt  at  184°  to  185° 
(according  to  Arnaud,  194°). 

It  is  easily  soluble  in  hot  alcohol,  ether,  chloroform,  carbon 
bisulphide,  and  benzol,  but  less  in  cold  alcohol,  and  sparingly  so  in 
petroleum  spirit  and  water. 

Its  alcoholic  solution,  which  is  very  bitter,  gives  a  basic  reaction 
but  no  coloration  with  fenic  chloride  or  with  chlorine  water  and 
excess  of  ammonia. 

Its  alcoholic  solution  deviates  the  plane  of  polarized  light  to 
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the    right,  giving   in    97  v.  per  cent,  alcohol  p  =  2,  t  =  15°,  [a]j, 
=  +1211°. 

Cinchonamine  dissolves  in  concentrated  sulphuric  acid  with  a 
reddish  yellow  colour,  and  in  concentrated  nitric  acid  with  an 
intense  yellow  colour,  but  it  is  insoluble  in  concentrated  hydro- 
chloric acid.  When  heated  with  concentrated  hydrochloric  acid 
(sp.  gr.  1"125),  in  a  sealed  tube  to  150°,  the  acid  gradually  acquired 
a  blackish  brown  colour,  and  on  cooling  the  tube,  a  dark  brown 
flocculent  substance  was  deposited,  which  was  the  hydrochlorate 
of  a  base.  The  acid  solution  still  retained  some  of  it,  and  gave 
with  excess  of  ammonia  a  violet  coloration,  and  a  brown  flocculent 
precipitate  of  the  base  which  was  insoluble  in  ether.  As,  on 
opening  the  tube  after  being  cooled,  there  was  no  evidence  of 
pressure,  it  was  evident  that  methyl  chloride  had  not  been  pro- 
duced in  the  reaction. 


Salts  of  Cinchonamine. 

Cinchonamine  forms,  with  acids,  two  series  of  salts;  namely, 
neutral  and  mono-acid  salts,  but  not  di-acid  salts,  differing  in  this 
respect  from  quinine.  The  salts  dissolve  more  easily  in  water 
than  in  alcohol,  and,  with  the  exception  of  the  sulphocyanides, 
their  aqueous  solutions  give  crystalline  precipitates  with  hydro- 
chloric or  nitric  acid. 

Cinchonamine  hydrochloride,  C^g  H24,  Ng  0,  H  CI,  obtained  by 
saturating  the  alcoholic  solution  of  the  base  with  hydrochloric 
acid,  crystallizes  by  concentration  of  the  solution  in  thick  colour- 
less prisms,  but  from  hot  water  in  colourless  laminae.  It  dissolves 
tolerably  easily  in  alcohol  and  in  hot  water,  but  with  difficulty 
in  cold  water ;  it  contains  no  water  of  crystallization,  and  the 
author  is  thus  unable  to  agree  with  Arnaud,  who  stated  that  this 
salt  crystallizes  with  one  molecule  of  water. 

The  Hydriodidey  C^gHg^NgO,  HI,  forms  very  long  colourless 
flat  prisms,  containing  no  water  of  crystallization,  and  very 
sparingly  soluble  in  cold  water. 

The  Sydrobromide  forms  long  flat  needles,  anhydrous,  and  very 
sparingly  soluble  in  cold  water. 

The  Nitrate,  CigHg^NgO,  H  NO3  (m.  p.  195°),  crystallizes  from 
water  in  short  colourless  prisms ;  it  dissolves  with  difficulty  in  cold 
water,  somewhat  easily  in  boiling  water  and  in  alcohol,  but  is 
almost  insoluble  in  water  containing  nitric  acid.  The  salt  contains, 
no  water  of  crystallization. 
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The  SulpJiocyanide,  C^g  Hg^  Ng  0,  C  X  S  H,  crystallizes  in  laminae 
and  short  prisms,  very  sparingly  soluble  in  cold  water. 

Neutral  Sulphate,  (Ci9H24,N2  0)3  S  O^Hg,  forms  thick  colourless 
prisms  containing  no  water  of  crystallization ;  it  dissolves  easily 
in  cold  water.  On  spontaneous  evaporation  of  the  aqueous 
solution  some  alkaloid  separates,  and  an  amorphous  salt  is  left. 
It  is  but  slightly  soluble  in  cold  alcohol,  and  always  separates 
from  the  solution  in  crystals. 

The  Acid  Sulphate,  C^g  H24  Ng  0,  SO4  Hg,  is  obtained  by  adding 
an  additional  molecule  of  Hg  SO^^  to  the  aqueous  solution  of  the 
neutral  sulphate ;  it  has  the  form  of  thick  anhydrous  prisms. 

The  Neutral  Tartrate,  (0191124^20)2,  C^HgOg,  is  best  obtained 
by  neutralizing  the  hot  alcoholic  solution  of  the  alkaloid  with  tar- 
taric acid,  when  the  salt  crystallizes  out  in  short  colourless  prisms, 
which  contain  no  water  of  crystallization. 

Cinchonamine  readily  dissolves  in  an  excess  of  acetic  acid,  and 
on  evaporation  of  the  solution  at  the  ordinary  temperature,  or  at 
a  gentle  heat,  a  basic  acetate  crystallizes,  which  is  very  difficultly 
soluble  in  acetic  acid,  and  can  be  easily  mistaken  for  aricine 
acetate.  The  aqueous  solution  of  cinchonamine,  however,  is  not 
precipitated  by  acetic  acid,  as  is  the  case  with  the  aricine  salt. 

The  hydrobromide,  C^g  Hg^  Ng  O,  H  Br  ;  the  sulphocyanide, 
Cjg  H24  N2  0,  0  N  H  S  ;  hyposulphite,  Cjg  Hg^  N2  0,  83  O3  Hg ;  the 
neutral  oxalate,  gold  and  platinum  salts,  have  also  been  prepared, 
as  well  as  dinitrocinchonamine,  C^g  H22  (N  0^)2  '^2  ^>  ^^^  *^®  s^^" 
stitution-products  of  ethyl,  methyl,  and  acetyl. 


Concusconine. 

Concusconine,  O^z  -^26  ^2  ^^4  Hg  0,  is  obtained  by  crystallization 
from  alcohol,  in  the  form  of  colourless  or  slightly  yellow  monoclinic 
crystals,  which  dissolve  easily  in  boiling  alcohol,  in  benzol,  and, 
when  freshly  precipitated,  very  readily  in  ether  and  in  chloro- 
form, but  are  insoluble  in  water.  Concusconine  has  the  same 
percentage  composition  as  cusconine,  but  differs  from  it  in  con- 
taining less  water  of  crystallization  and  in  its  action  on  polarized 
light,  cusconine  being  laevorotatory,  whilst  concusconine  gives  [a]  ,, 
=  -f40-8°. 

Concusconine  melts  at  144°,  but  at  a  higher  temperature  it 
solidifies,  and  then  re-melts  at  206-208°,  which  is  the  melting-point 
of  the  anhydrous  alkaloid.  By  melting  it  is  partly  converted  into 
amorplious  alkaloid. 
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A  solution  of  concusconine  in  acetic  or  hydrochloric  acid  is 
coloured  dark  green  by  concentrated  nitric  acid,  and  this  reaction 
is  characteristic  of  all  the  alkaloids  of  Group  A.  Its  solutions  give 
no  reaction  with  litmus  paper,  but  have  a  very  bitter  taste,  whilst 
the  alkaloid  itself  is  tasteless.  With  few  exceptions,  the  salts  of 
concusconine  are  gelatinous.  The  neutral  sulphate,  (Cgs  Hg^Ng  0^)2 
S  0^^  H2,  crystallizes  from  alcohol  in  small  white  prisms,  which  are 
almost  insoluble  in  water  and  in  alcohol  in  the  cold,  and  soluble 
with  difficulty  when  heated.  The  acid  sulphate  is  gelatinous,  and 
is  very  readily  soluble  in  boiling  water,  but  separates  again  as 
a  gelatinous  mass  on  cooling  the  solution. 

Ghaira'tnine. 

As  above  mentioned,  chairamine  is  separated  as  hydrochloride, 
from  which  the  alkaloid  can  be  obtained  by  treating  the  alcoholic 
solution  with  ammonia. 

Chairamine,  Cgg  Hgg  ^3  O4,  Ho  0,  crystallizes  from  dilute  alcohol 
in  hard  white  needles,  and  from  strong  alcohol  in  thick  colourless 
prisms,  which  melt  at  140°,  but  when  anhydrous  at  233°. 

It  dissolves  readily  in  ether  and  in  chloroform,  but  is  very 
insoluble  in  alcohol,  one  part  dissolving  in  540  parts  (97  p.c.) 
at  11°.  It  has  no  reaction  with  litmus  paper,  although  it  forms 
characteristic  salts  with  acids. 

The  hydrochloride,  Cgo  Hgg  ISTg  O4,  H  CI,  Hg  0,  crystallizes  in  hard 
colourless  needles,  which  are  sparingly  soluble  in  boiling  water 
and  in  alcohol,  and  insoluble  in  dilute  hydrochloric  acid. 

The  neutral  sulphate,  (Cgg  Hog  Ng  ^4)2  ^  ^4  ^2^  ^  -^2  ^'  ^^  obtained 
from  alcohol  in  the  form  of  colourless  concentric  groups  of  needles, 
which  are  sparingly  soluble  in  cold  water  and  in  alcohol. 

The  sulphocyanide  crystallizes  in  delicate  needles  which  are 
insoluble  in  cold  water. 

Conchair  amine . 

Con  chairamine,  0^2  ^^26  -^2  ^4'  ^^  obtained,  as  previously  men- 
tioned, as  sulphocyanide,  by  precipitating  the  filtrate  from  the 
chairamine  hydrochloride  with  potassium  sulphocyanide.  The  sul- 
phocyanide is  then  decomposed  with  soda  lye,  and  the  alkaloid 
repeatedly  recrystallized  from  boiling  alcohol.  From  alcohol, 
conchairamine  crystallizes  in  thick  colourless  prisms,  containing 
an  equal  molecule  of  alcohol  and  water,  and  has  the  composition, 
CggH^gN^O.  +  H^O-hCgHgO. 

The  author  states  that  conchairamine  is  the  first  alkaloid  which 
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has  been  observed  to  contain  water  and  alcohol  of  crystallization 
at  the  same  time.  This  compound  melts  at  82-86°,  the  hjdrate 
108-110°,  and  the  alkaloid,  free  from  alcohol  and  water,  at  120°. 
Conchairamine  dissolves  readily  in  hot  alcohol,  in  ether,  and  in 
chloroform,  but  less  so  in  cold  alcohol. 

The  hydrochloride,  C22  H^g  Ng  O4,  H  CI,  crystallizes  in  laminge 
which  dissolve  tolerably  easily  in  hot  water  and  in  alcohol,  less  so 
in  cold  water,  and  are  almost  insoluble  in  dilute  hydrochloric  acid. 

The  hydriodide,  Cgg  Hgg  N3  O4,  H  I  +  H3  0,  crystallizes  from  water 
in  needles  ;  it  is  scarcely  soluble  in  cold  water,  and  is  quite  in- 
soluble in  solutions  of  sodium  chloride  and  potassic  iodide. 

The  sulphocyanide  crystallizes  in  needles,  which  dissolve  with 
difficulty  in  cold  water. 

The  neutral  sulphate,  (Cgg  Hog  No  04)0  Hg  S  O4,  +  9  H3  0,  crystal- 
lizes in  long  glistening  prisms ;  it  dissolves  somewhat  readily  in 
boiling  water. 

The  nitrate  is  obtained  in  silky  plates  and  needles  on  adding 
dilute  nitric  acid  to  a  warm  aqueous  solution  of  the  hydrochloride 
or  sulphate. 

Chairamidine. 

Chairamidine,  Cgg  Hgg  Ng  0^  +  H3  O,  and  when  air-dried,  is  a 
white  amorphous  powder,  which  dissolves  readily  in  ether,  alcohol, 
benzol,  and  chloroform,  but  not  in  water.  The  neutral  sulphate 
and  the  hydrochloride  are  gelatinous. 

Conchairamidine. 

Chairamidine,  C32  Hgg  Ng  O4  +  Hg  0,  crystallizes  from  alcohol  in 
hard  white  needles.  It  is  readily  soluble  in  ether,  alcohol,  chloro- 
form, benzol,  and  acetone. 

The  hydrochloride,  C22  Hgg  No  O4,  H  CI  -}-  3  Ho  0,  crystallizes  in 
colourless  needles. 

The  neutral  sulphate,  (Cgo  Hgg  Ng  04)2H2  S  O4  +  I4  Hg  0,  crys- 
tallizes in  needles,  which  readily  dissolve  in  boiling  water,  but 
sparingly  in  cold  water. 

Flocculent  Deposits  in  Solutions  of  Alkaloids.  M .  B  arnouvin. 
(Bull.  Gomm.,  Oct.,  1884, 484.)  The  author's  experiments  were  made 
with  the  object  of  determining  whether  the  deposits  which  form 
in  solutions  of  alkaloids  and  their  salts  decompose  or  modify  the 
dissolved  alkaloids.  Solutions  of  atropine  sulphate  and  morphine 
hydrochlorate  in  rose  water  were  prepared,  containing  3  parts  in 
IjOOO,  and  kept  during  two  months,  at  the  end  of  which  time  they 
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manifested  considerable  floceulence.  They  were  then  filtered,  and 
10  c.c.  of  each  evaporated,  when  the  residue  from  the  solution  of 
atropine  sulphate  weighed  0"033  gram,  and  that  from  the  solution 
of  morphine  hydrochlorate  0032  gram.  As  these  figures  agree 
closely  with  the  quantity  of  each  salt  used,  and  the  author  found 
that  the  alkaloids  had  preserved  all  their  characteristic  properties, 
he  concludes  that  the  development  of  flocks  in  solutions  of  alkaloids 
does  not  exercise  any  influence  upon  their  therapeutic  properties, 
and  that  from  a  medical  point  of  view  the  flocks  do  not  present 
greater  inconveniences  than  any  other  foreign  substance  occurring 
in  such  solutions. 

Picrotoxin.  E.Schmidt.  (LieUg' s  Annalen,  ccxxii. 'Sl3-3o2.) 
The  author  still  adheres  to  the  opinion  previously  expressed  by 
him  (abstract,  Year-Booh  of  Pharmacy,  1881,  50),  that  picrotoxin 
is  not  a  mixture  of  picrotoxinin  and  picrotin,  as  asserted  by 
Barth  and  Kretschy  (abstract,  Year-Book  of  Pharmacy,  1881,  48), 
which  he  regards  as  decomposition-products  of  picrotoxin.  He 
gives  as  the  formula  for  picrotoxin,  CgQ  H34  Ojg  ;  for  picrotoxinin, 
Ci5  Hjg  Og  +  H2  0  ;  and  for  picrotin,  Cjg  H^^g  O7. 

Picrotoxin.  L.  Barth  and  M.  Kretschy.  (Monatsh.  Chem., 
V.  65-71.)  The  statement  recently  published  by  E.  Schmidt  (see 
preceding  abstract)  is  again  called  in  question  by  the  authors,  who 
re-assert  that  picrotoxin  is  a  mixture  of  picrotoxinin  and  picrotin, 
and  that  the  latter,  which  they  prefer  to  call  picrotoxin,  corresponds 
to  the  formula,  C25  HgQ  Ojg- 

Vincetoxin.  C.  Tanret.  (Bep.  de  Pharm.  et  de  Ghimie,  1885, 
No.  3  ;  also  Gomptes  Bendus,  c.  277-279.)  In  an  investigation  of 
Asclepias  root,  the  author  has  found  two  modifications  of  vince- 
toxin, a  glucoside  of  the  formula  C^g  Hjg  Og,  one  soluble,  the  other 
insoluble,  in  water.  The  coarse  powder,  mixed  with  some  slaked 
lime,  is  exhausted  with  water,  the  solution  saturated  with  chloride 
of  sodium,  the  precipitate  washed  with  salted  water,  dried,  shaken 
with  chloroform,  decolorized  with  charcgal,  the  liquid  distilled, 
and  the  residue  dissolved  in  an  equal  weight  of  alcohol.  Now  add 
ether  for  precipitation,  then  half  of  the  entire  volume  of  water, 
and  shake.  Evaporate  the  aqueous  solution,  which  yields  the 
soluble  modification.  To  the  ethereal  solution  add  water  rendered 
slightly  alkaline,  which  separates  a  resinous  acid ;  shake  with 
dilute  Hg  S  O4,  neutralize,  distil,  and  dry  the  residue  at  100°  C, 
when  the  second  modification  is  obtained. 

Cluassin  and  its  Constitution.  V.  Oliveri  and  A.  Denars. 
{Gazzetta  Chim.  Bal.,  xiv.  1-9.    From  Journ.  Ghem.  Soc.)    In  order  to 
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prepare  quassin  from  quassia,  10  kilos,  of  the  finely  divided  wood 
are  twice  extracted  with  45  litres  of  boiling  water,  and  the  solution 
evaporated  to  10  litres  at  a  gentle  heat ;  when  cold,  the  quassin  is 
precipitated  by  tannin,  collected,  washed,  and  after  being  mixed 
with  a  sufficient  quantity  of  lead  carbonate,  it  is  thoroughly  dried 
at  100°.  The  product  is  then  extracted  with  boiling  alcohol,  the 
alcohol  distilled  off,  and  the  residue  set  aside  until  it  deposits  the 
quassin  in  a  crystalline  state :  it  is,  however,  always  contaminated 
with  resinous  matters,  from  which  it  is  purified  by  repeated 
crystallization  from  dilute  alcohol.  30  kilos,  of  the  wood  gave  10 
grams  of  pure  quassin.  It  crystallizes  in  very  slender,  colourless, 
iridescent  needles,  which  belong  to  the  monoclinic  system,  the 
predominating  form  being  the  oblique  prism  with  rhombic  base. 
It  melts  at  210-211°  (Christensen,  205°),  and  is  very  soluble  in 
alcohol,  chloroform,  and  acetic  acid,  but  only  sparingly  in  ether : 
100  parts  of  water  at  22°  dissolve  02529 ;  the  aqueous  solution 
becomes  yellow  on  exposure  to  the  air,  is  dextrorotatory,  exces- 
sively bitter,  and  reduces  Fehling's  solution.  The  results  of  the 
analysis  agree  nearly  with  the  numbers  required  by  the  formula 
C33  H44  OjQ,  and  differ  considerably  from  those  given  by  Wiggers 
and  by  Christensen,  who  proposed  the  formulae  C^q  Hjg  O5  and 
C31  H42  O9  respectively. 

When  quassin  is  heated  at  90°  for  some  hours  with  dilute 
sulphuric  acid  (4  per  cent,),  it  yields  quasside,  C32  H42  C^g,  a  white, 
amorphous,  bitter  substance,  formed  from  quassia  by  the  removal 
of  the  elements  of  1  mol.  of  Hg  0  ;  no  glucose  could  be  detected  in 
the  mother-liquors.  It  melts  at  192-194°,  and  when  boiled  with 
dilute  alcohol  is  reconverted  into  quassin,  which  crystallizes  out 
as  the  solution  cools.  Quasside  is  also  formed  when  quassin  is 
boiled  with  acetic  anhydride ;  but  if  sodium  acetate  is  present  there 
is  a  powerful  reaction,  and  several  substances  seem  to  be  produced; 
these  have  not  as  yet  been  submitted  to  examination. 

Bromine  diluted  with  acetic  acid  acts  on  a  solution  of  quassin 
in  the  same  solvent,  and  on  adding  water  an  amorphous  resinous 
substance  is  obtained,  but  it  does  not  crystallize  ;  this  melts  with 
decomposition  at  155°,  and  the  result  of  the  analysis  suggests  the 
formula  C32  H^.^  Br3  O9.  Nitric  acid  added  to  an  acetic  solution  of 
quassin  seems  to  give  rise  to  a  nitro-derivative,  which  is  precipi- 
tated on  the  addition  of  water.  It  dissolves  in  boiling  alcohol, 
and,  as  the  solution  cools,  is  deposited  again  as  a  yellowish  powder 
which  melts  at  130°. 

If  quassin  is   heated  with  concentrated  hydrochloric    acid   in 
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sealed  tubes  for  four  hours  at  100°,  methyl  chloride  is  formed  and 
escapes  on  opening  the  tubes  ;  whilst  the  hydrochloric  solution, 
when  diluted  with  water,  deposits  first  a  resinous  matter,  which 
should  be  removed,  and  then,  after  a  time,  a  colourless  substance 
in  small  nodules.  This  new  compound,  which  the  author  calls 
quassia  acid,  C^^  H^g  O3,  C  0  0  H,  or  Cgg  Hgg  Og  (C  0  0  H)2,  is  far  less 
soluble  in  alcohol  than  quassin,  and  crystallizes  in  silky  needles 
which  melt  at  245°,  and  reduce  Fehling's  solution  and  ammoniacal 
silver  nitrate  in  the  cold.  It  seems  to  be  formed  thus : 
C32H44  0io  +  2HCl  =  CggHgg  0^(0  OOH)2  +  2CH3  CI,  so  that  quassin 
would  be  the  ethereal  salt  of  quassic  acid.  The  author  has  also 
tried  the  action  of  nascent  hydrogen,  and  of  boiling  dilute  nitric 
acid  on  quassin,  but  the  products  are  resinous.  Fusion  with 
potash  and  oxidation  with  chromic  anhydride  also  gave  unsatisfac- 
tory results. 

The  resinous  matter  obtained  in  the  preparation  of  crystallized 
quassin,  and  in  all  probability  produced  from  the  latter,  was  sub- 
mitted to  distillation  with  zinc- dust.  The  brown  oily  product  was 
treated  with  sodium  and  fractionally  distilled ;  the  portion  passing 
over  at  170-190°  when  again  distilled  gave  an  oil  boiling  at 
173-178°  of  the  formula  0^  Hje,  whilst  crystals  melting  at  76-78° 
were  obtained  from  the  residue  in  the  retort. 

Jalapin,  the  Glncoside  of  Ipomoea  Orizabensis.  Dr.  Samuel- 
son.  (Chem.  Zeit,  Oct.  9,  1884,  1643.)  This  glucoside  has 
been  investigated  by  the  author  in  Dr.  Poleck's  laboratory  in  the 
Breslau  University.  Jt  is  represented  by  the  formula  C34  Hgg  Ojg, 
being  the  anhydride  of  jalapic  acid,  and  y^hen  boiled  with  baryta 
water  it  splits  up  into  two  molecules  of  jalapic  acid,  forming 
the  barium  salt.  Dilute  hydrochloric  acid  splits  jalapin  up  into 
grape  sugar  and  jalapinol  (C^g  E[3o03 -I- J  HgO),  possessing  all 
the  properties  of  an  aldehyde.  Jalapinol — when  decomposed  by 
alcoholic  potash,  yields  ja^apirtolic  acid  (CigHjgOJ,  isobutyl 
alcohol,  and  a  neutral  resin,  probably  a  polymer  of  jalapinol.  Both 
jalapinolic  acid  and  jalapinol  are  oxidized  by  potassium  perman- 
ganate to  isobutyric  acid.  Jalapinol  would,  from  these  and  other 
considerations,  appear  to  be  tetrabutylaldehyde. 

New  Mode  of  Formation  of  the  Coumarins:  Synthesis  of 
Daphnetin.  H.  v.  Pechmann,  (Ber.  der  deutsch.  chem.  Ges., 
xvii.  929-936.  From  Journ.  Chem.  80c.)  The  only  known  method 
of  preparing  the  coumarins  synthetically  is  to  apply  Perkin's 
reaction  to  the  hydroxyaldehydes  ;  this  method  has  been  success- 
fully employed  by  Perkin,    Tieraann,   and  Kanffmann,  but   the 
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preparation  of  the  hydroxjaldelijcles  often  offers  very  great  diffi- 
culties. The  synthesis  of  these  compounds  is  of  special  interest, 
as  probably  very  many  vegetable  products  belong  to  this  class — 
among  others,  aesculetin  and  daphnetin.  By  allowing  concentrated 
sulphuric  acid,  zinc  chloride,  or  other  similar  dehydrating  agents 
to  act  at  high  temperatures  on  a  mixture  of  a  phenol  and  malic 
acid,  water  and  carbonic  oxide  are  eliminated,  and  a  coumarin  is 
formed  more  or  less  easily,  according  to  the  nature  of  the  phenol 
employed.     Thus  in  the  case  of  coumarin — 

Cg  H5  0  H  +  C  0  0  H,  C  H2,  C  H  (O  H),  C  0  0  H  = 

This  reaction  really  takes  place  in  three  stages  : — (1)  The  con- 
version of  the  malic  acid  into  the  hypothetical  half -aldehyde  of 
malonic  acid  and  formic  acid,  which  is  decomposed  into  water  and 
carbon  monoxide, — 

COOH,CH(OH),CH2,COOH  =  CH2  02  +  CHO,CH2,COOH. 

This  reaction  resembles  the  conversion  of  lactic  acid  into  formic 
acid  and  acetaldehyde,  and  is  proved  by  the  formation  of  a  con- 
densation-product, Cg  H4,  O4,  of  the  half-aldehyde  of  malonic  acid. 
(2)  The  union  of  the  nascent  aldehyde  with  the  phenol  to  form  an 
ortho-hydroxyphenyl-lactic  acid,C6  H5, 0  H  +  C  H 0,  C  Hg,  C  0  0  H  = 
0  H,  Cg  H^,  C  H  (O  H),  C  H2,  C  0  0  H.  (3.)  The  elimination  of  2 
mols.  of  water, 

OH,C6H„CH(OH),CH,2COOH  =  C6H4^^^^-\CO  +  2H20. 

The  second  stage  quite  corresponds  with  the  method  of  the 
author  and  C.  Duisberg  for  the  preparation  of  coumarins,  and  the 
author  considers  these  two  methods  of  synthesis  as  sufficient  proof 
against  the  objections  of  Wittenberg  and  of  Michael.  This  reaction 
also  explains  Schn^id's  synthesis  of  methyl- umbelliferone,  and  is 
capable  of  great  extension,  since  other  hydroxy^acids  of  the  fatty 
series  may  be  employed,  and  the  phenols  may  be  replaced  by 
aromatic  amido-compounds. 

Thus  far,  the  actions  of  phenol,  resorcinol,  and  pyrogallol  on 
malic  acid  have  been  examined.  Phenol  acts  with  difficulty, 
forming  coumarin  in  small  quantity  ;  the  other  two  yield  umbel- 
liferone and  daphnetin  respectively. 

CTrnfeeZZt/eroTie,  0  H,C6H3<^^^^5^C  0  [0  H :  0 :  C  H=  1 : 3 : 4] . 
— Resorcinol  and  malic  acid  in  molecular  proportion  are  heated 
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with  twice  their  weight  of  strong  sulphuric  acid,  then  poured  into 
iced  water,  and  after  a  time  the  crystalline  mass  is  collected  and 
recrystallized. 

Daphnetin, — 

(OH)2C,H2^~^^;>CO[OH:OH:0:CH=  [1:2:3:4]. 

— The  preparation  is  carried  out  as  in  the  preceding  case  ;  it  gives 
all  the  reactions  of  natural  daphnetin,  whose  constitution  was  first 
made  out  by  Stiinkel,  but  he  failed  to  prove  the  presence  of  more 
than  one  hydroxyl-group,  that  is,  he  could  only  prepare  a 
monacetyl- derivative  and  a  monobenzoyl-derivativo.  The  author 
has,  however,  prepared  diacetyldaphnetin  from  both  natural  and 
artificial  daphnetin ;  it  melts  at  129° ;  and  also  dihenzoyldaphnetin, 
which  crystallizes  in  needles  and  melts  at  152°. 

Daphnetin.  W.  Will  and  0.  Jung.  (Ber.  der  deutsch.  cJiem. 
Ges.,  xvii.  1081-1091.)  This  investigation  was  undertaken  for  the 
purpose  of  determining  the  constitutional  formula  of  daphnetin. 
Stiinkel  (Ber.,  xii.,  109)  has  already  shown  that  it  is  probably  a 
dihydroxycoumarin ;  and  with  a  view  to  prove  this,  and  show  it 
to  be  isomeric  with  aesculetin,  the  authors  prepared  its  ethyl- 
derivatives  and  the  products  resulting  from  them  on  oxidation. 
By  these  means  they  show  that  daphnetin  stands  in  the  same 
relation  to  pyrogallol  as  coumarin  does  to  phenol,  and  as  umbelli- 
ferone  to  resorcinol,  and  that  sesculetin  may  possibly  stand  in  a 
similar  relation  to  phloroglucol.  The  results  have  been  confirmed 
by  von  Pechmann  (see  preceding  abstract ;  Ber.,  xvii.  929)  by  his 
synthetical  formation  of  daphnetin  by  the  action  of  malic  acid  on 
pyrogallol. 

Ethyl-derivatives  of  Daphnetin. — These  are  formed  by  boiling  an 
alcoholic  solution  of  daphnetin  with  ethyl  iodide  and  caustic  potash. 
On  evaporating  the  liquid  with  water,  an  oil  separates  out,  which 
can  be  extracted  with  ether.  Monethyldaphnetin,  Cg  Hg  Og,  0  Et, 
is  found  in  the  aqueous  solution,  and  when  crystallized  from  dilute 
alcohol,  forms  colourless  plates,  melting  at  155°,  and  soluble  in 
alcohol,  benzene,  and  ether.  Diethyldaphnetin,  Cg  H^  Og  (0  Et)2,  is 
obtained  from  the  ethereal  extract.  It  crystallizes  from  alcohol  in 
needles  melting  at  72°,  is  soluble  in  alcohol,  ether,  and  benzene, 
but  insoluble  in  water.  Dilute  aqueous  soda  solution  dissolves  it 
only  when  heated,  and  from  this  solution  acids  reprecipitate  it — 
a  property  in  which  it  resembles  coumarin.  Monohromodiethyl- 
daphnetin,  C^g  H^g  O4  Br,  is  obtained  from  diethyldaphnetin  by  the 
action  of   bromine  in  bisulphide  of  carbon   solution,  and   forms 
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colourless  crystals  melting  at  115°,  and  soluble  in  hot  alcohol, 
in  ether,  and  in  benzene.  It  is  insoluble  in  cold  dilute  soda 
solution,  but  on  boiling  it  with  alcoholic  potash,  hydrobromic 
acid  is  eliminated,  and,  on  acidifying  the  solution,  a  new  acid, 
diethyldaphnetilic  acid,  crystallizes  out.  Diethyldaphnetilic  acidj 
Cjg  Hi4  O5,  forms  fine  asbestos-like  crystals,  melting  at  154°. 
Like  coumarilic  acid,  and  the  analogous  compound  of  umbelli- 
ferone  and  sesculetin,  when  treated  with  sodium  amalgam,  it 
takes  up  two  atoms  of  hydrogen  and  forms  a  hydrodaphnetilic 
acid. 

By  evaporating  a  solution  of  diethyldaphnetin  in  caustic  soda 
to  dryness,  a  yellow  crystalline  mass  is  obtained,  which  is  prob- 
ably the  sodium  salt  of  diethyloxycoumaric  acid.  On  heating  this 
salt  with  ethyl  iodide  and  alcohol  in  a  sealed  tube,  a  neutral  oil 
was  extracted  from  the  aqueous  solution,  which  was  found  to 
consist  of  a  mixture  of  unaltered  diethyldaphnetin  and  ethylic 
triethyldaphnetate.  As  it  was  found  difficult  to  obtain  the  ether 
pure,  it  was  converted  into  the  potassium  salt,  and  from  the  latter 
the  free  acid  was  obtained,  and  purified  from  diethyldaphnetin  by 
crystallization  from  alcohol.  Triethyldaphnetic  acid,  C^^  Hgo  O5,  is 
a  white  crystalline  substance,  melting  at  193°,  and  soluble  in  hot 
alcohol,  ether,  and  benzene,  but  insoluble  in  water  and  carbon 
bisulphide.  It  is  formed  in  the  same  way  as  is  triethylaesculetic 
acid,  and,  like  the  latter  on  treatment  with  sodium  amalgam, 
readily  takes  up  two  atoms  of  hydrogen  to  form  hydrotriethyl- 
dajphnetic  acid,  or  triethyloxyphenylpropionic  acid  (m.  p.  85°). 

On  oxidizing  triethyldaphnetic  acid  with  potassium  permanga- 
nate, the  authors  obtained  a  substance  melting  at  70°,  and  giving 
the  reactions  of  an  aldehyde  (triethoxybenzaldehyde),  and  also  by 
further  oxidation  triethoxybenzoic  acid,  0^3  H^g  O5.  This  acid 
is  insoluble  in  water,  soluble  in  alcohol,  ether,  and  benzene,  and 
melts  at  100"5°.  On  heating  the  silver  salt  in  a  current  of  car- 
bonic acid,  a  distillate  was  obtained,  which  quickly  solidified,  and 
on  purification  was  found  to  be  a  white  crystalline  compound 
body,  melting  at  39°,  and  by  analysis  and  properties  identical 
with  triethylpyrogallol,  C^g  H^g  O3. 

Opionin.  Dr.  0.  Hesse.  (Liebig's  Annalen,  cxxviii.  299.) 
Under  this  name  the  author  publishes  a  preliminary  notice  of 
a  body  occurring  in  small  quantities  in  Smyrna  opium.  It  is 
obtained  by  treating  the  solution  resulting  from  the  action  of 
excess  of  milk  of  lime  on  opium  with  a  slight  excess  of  acetic 
acid,  concentrating,  and  extracting   the  brown  flocks  that  form 
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witli  ammonia ;  the  opionin  separates  from  the  clear  filtered  so- 
lution upon  the  addition  of  hydrochloric  or  acetic  acid.  After 
purification,  the  opionin  forms  concentrically  grouped,  small, 
colourless  needles,  melting  with  a  brown  coloration  at  227°  C. 
It  is  freely  soluble  in  alcohol  and  in  ether,  but  almost  insoluble 
in  boiling  water.  It  is  without  action  upon  litmus-paper,  and 
appears  not  to  contain  nitrogen. 

A  New  Synthesis  of  Saligenin.  W.  H.  Greene.  (Chem.  News, 
1.  76.)  The  process  by  which  the  author  has  obtained  saligenin 
synthetically,  is  an  application  of  a  general  method  for  the  prepar- 
ation of  phenolic  derivatives  published  by  Reimer  and  Tiemann. 

A  mixture  of  30  grams  of  methylene  chloride,  30  grams  of  phenol, 
and  40  grams  of  sodium  hydrate  dissolved  in  50  grams  of  water,  was 
heated  in  a  sealed  matrass  in  a  water-bath.  The  reaction  is  com- 
plete in  about  six  hours,  after  which  the  contents  of  the  matrass 
is  neutralized  with  hydrochloric  acid,  and  agitated  with  ether, 
which  takes  up  the  saligenin  and  the  excess  of  phenol.  The 
ethereal  solution  is  decanted,  and  the  ether  distilled  off ;  the  resi- 
due is  repeatedly  exhausted  with  boiling  water,  which  takes  up 
the  saligenin  and  leaves  the  greater  part  of  the  phenol  undissolved. 
The  aqueous  solution  is  concentrated  to  a  small  volume,  and  the 
drops  of  phenol  which  separate  on  cooling  are  removed.  After 
exposing  the  residue  for  some  time  over  sulphuric  acid,  a  crystal- 
line mass  is  obtained,  which  is  pressed,  and  re-crystallized  from 
boiling  water  or  from  alcohol.     Pure  saligenin  is  thus  obtained. 

The  quantity  of  saligenin  is  by  no  means  in  proportion  to  the 
quantity  of  phenol  employed,  and  an  alcoholic  solution  of  sodium 
hydrate  was  found  to  yield  no  better  results  than  an  aqueous  solu- 
tion, although  the  reaction  took  place  more  promptly. 

Isomeric  oxy-benzylic  alcohols  may  be,  and  probably  are,  formed 
at  the  same  time,  but  the  author  has  not  yet  been  able  to  isolate 
such  compounds. 

Juglone.  A.  Bernthsen.  (Ber.  der  deutsch.  chem.  Ges.,  xvii. 
1945-1947.  From  Journ.  Chem.  Soc.)  Juglone  or  Nucin  has  been 
studied  by  Eeischauer  and  Vogel,  who  assign  to  it  the  formula 
Cjg  Hi2  O5.  Their  analytical  results,  and  also  the  author's,  agree 
much  better  with  either  C^^  Hg  O4  or  C^o  Hg  O3,  and  the  latter 
would  appear  to  be  correct,  as  juglone  is  apparently  a  hy- 
droxynaphthaquinone.  It  crystallizes  in  long,  brilliant,  clear,  red 
needles,  and  melts  at  145-147°.  On  distilling  juglone  with  zinc- 
dust,  it  yields  naphthalene.  It  resembles  the  quinones  in  its 
behaviour,  being  converted  into  a  substance  of  phenol-like  nature 
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on  reduction  with,  zinc  and  hydrochloric  acid,  stannous  chloride, 
or  sulphurous  acid.  This  substance  is  soluble  in  alkalies,  and  is 
then  readily  reoxidized.  Aniline  reacts  with  juglone  in  a  manner 
similar  to  its  behaviour  with  ordinary  hydroxynaphthaquinone, 
forming  a  red  substance,  soluble  in  alcohol.  Juglone  crystallizes 
unaltered  from  dilute  nitric  acid;  acid  of  sp.  gr.  1'15  converts  it 
into  a  readily  soluble  acid.  Reischauer's  analysis  of  the  copper- 
compound  of  juglone  agrees  better  with  the  formula  (CioH5  03)o  Cu, 
than  with  C^g  Hjq  O5  Cu,  the  formula  he  assigned  to  it. 

Juglone.  A.Bernthsen  and  A.  Semper.  (Ber.  der  deutsch. 
chem.  Ges.,  xviii.  203-213.)  The  authors  published  the  following 
directions  for  preparing  this  body : — Dry,  ripe  walnut  shells  are 
digested  with  ether  for  twenty-four  hours  at  the  ordinary  tempera- 
ture, and  the  extract  agitated  with  dilute  chromic  mixture  (10 
parts  potassium  dichromate,  13  parts  sulphuric  acid,  and  500  parts 
water),  which  oxidizes  any  hydrojuglone  to  juglone;  the  ether  is 
distilled  off,  and  the  residue  repeatedly  extracted  with  small  quan- 
tities of  ether,  to  remove  fat  and  resin.  The  juglone  is  then  dis- 
solved in  chloroform,  an  equal  volume  of  light  petroleum  added, 
the  solution  filtered  and  allowed  to  crystallize.  It  crystallizes  in 
splendid,  lustrous,  thin,  yellowish  red  to  brownish  red  prisms  or 
needles,  dissolves  very  readily  in  chloroform,  readily  in  hot  glacial 
acetic  acid,  sparingly  in  cold  alcohol,  in  ether,  and  in  light  petro- 
leum ;  the  melting  point  is  difficult  to  determine,  but  appears  to 
be  between  150°  and  154°.  When  sodium  ethoxide  solution  and 
ether  are  added  to  a  cold  solution  of  juglone  in  absolute  alcohol, 
a  reddish  brown  pulverulent  precipitate  (sodium- derivative  of  jug- 
lone ?)  is  produced,  which  yields  a  purple  solution  with  water. 
Juglone  forms  an  intense  blood-red  solution  with  concentrated 
sulphuric  acid,  but  is  precipitated  on  dilution;  if,  however,  the 
solution  be  heated  nearly  to  boiling,  it  becomes  greenish  brown,, 
and  it  then  yields  a  dark-green  precipitate  on  dilution.  It  is 
decomposed  by  hot  concentrated  hydrochloric  acid,  by  a  mixture 
'of  phosphorus  pentachloride  and  oxychloride,  or  by  the  latter 
alone. 

The  deviations  between  the  authors'  results  and  those  obtained 
by  Mylius,  may  be  explained  by  the  fact  that  the  authors  worked 
with  ripe  and  Mylius  with  unripe  walnuts. 

In  a  previous  paper  on  juglone  (see  preceding  extract),  reasons 
were  given  by  one  of  the  authors  for  considering  juglone  to  be  a 
hydroxynaphthaquinone ;  the  phenol-like  substance  obtained  on 
reducing  it  must  then  be  a  trihydroxynaphthalene,  Cjo  H5  (0  11)3. 
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The  present  paper  contains  an  accoiint  of  an  investigation  of 
several  derivatives  and  decomposition-products  of  juglone,  whicli 
tend  to  show  its  non-identity  with  the  hydroxynaphthaquinone 
already  known ;  it  yields  phthalic  acid  on  oxidation. 

The  Bitter  Principle  of  Hops.  H.  Bungener.  (Bied.  Centr., 
1884,  431.  From  Journ.  Ghem.  Soc.)  The  author  has  succeeded 
in  isolating  from  the  lupulin  of  hops  a  crystalline  body  which  is 
insoluble  in  water,  and  possesses  all  the  properties  of  the  acid  ob- 
tained by  Lemers.  The  lupulin  is  freed  from  coarser  impurities 
by  passing  it  through  a  sieve,  then  digested  with  light  petroleum  for 
twenty-four  hours  in  a  stoppered  flask,  the  dark  solution  filtered 
oif  by  the  aid  of  suction,  and  distilled  until  a  dark  brown  liquid 
remains  in  the  flask ;  on  cooling  this  solidifies  to  a  crystalline  cake, 
which  after  purification  by  several  recrystallizations  becomes  an 
almost  colourless  mass.  It  melts  at  92-93°.  It  is  easily  soluble  in 
alcohol,  ether,  benzene,  chloroform,  carbon  bisulphide,  and  glacial 
acetic  acid,  less  so  in  cold  petroleum,  and  not  at  all  in  water. 
Analysis  agrees  best  with  the  formula  €05  H35  0^. 

Crystallized  Arbutin  and  Arbutose.  J.  D  aim  on.  (L' Union 
JPharmaceutique,  xii.  440  ;  Pharm.  Journ.  3rd  series,  xv.  659.)  The 
remarkable  memoir  published  by  Lewin  (Year-Booh  of  Pharmacy, 
1884,  204)  upon  the  transformation  of  arbutin,  the  active  principle 
of  the  bearberry  (Arctostaphylos  Uva-ITrsi),  into  hydroquinon,  in 
the  animaK  economy,  has  directed  attention  to  this  compound, 
which  is  thought  to  be  destined  to  take  an  important  position  in 
the  materia  medica  among  the  antiseptic  agents.  The  author  has 
therefore  been  induced  to  take  up  the  chemical  study  of  arbutin, 
with  a  view  to  obtaining  it  in  a  pure  crystalline  condition,  and  of 
devising  a  rapid  and  economical  process  for  its  preparation. 

Arbutin,  in  a  state  of  absolute  purity,  occurs  in  handsome  white 
shining  crystals,  most  frequently  arranged  in  rays  around  a  central 
mamelon.  It  has  a  bitter  taste  which  develops  upon  the  palate, 
and  presents  some  analogy  with  that  of  quassin. 

Arbutin  is  a  glucoside.  Kawalier,  who  appears  to  have  been 
the  first  to  isolate  it,  attributed  to  it  the  formula  C33  H^^  Ojg. 
Strecker  afterwards  represented  it  by  CijHjgOy.  Subsequent 
analyses  by  Hlasiwetz  and  Habermann  led,  however,  to  the  for- 
mula C25  H34,  O14.  It  is  very  soluble  in  water,  slightly  soluble  in 
cold  alcohol,  and  scarcely  soluble  in  ether.  Under  the  influence  of 
weak  acids,  arbutin  is  decomposed  into  glucose  and  hydroquinon ; 
at  the  same  time  there  is  produced,  according  to  the  author,  a  con- 
siderable proportion  of  the  methylic  ether  of  hydroquinon.     Fur- 
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ther  investigation,  however,  is  required  to  clear  up  the  exact 
nature  of  the  decomposition.  According  to  Lewin,  an  aqueous  solu- 
tion of  arbutin  does  not  reduce  an  alkaline  cupric  solution,  this 
reaction  only  occurring  when  some  decomposition  has  taken  place  : 
neither  does  yeast  set  up  fermentation  with  pure  arbutin. 

Arbutin  is  coloured  blue  by  dilute  solution  of  perchloride  of 
iron.  In  testing  for  this  glucoside,  the  substance  to  be  examined 
is  moistened  with  strong  nitric  acid,  then  boiled  with  a  mixture  of 
eight  volumes  of  alcohol  to  one  of  sulphuric  acid  ;  finally  water 
and  an  excess  of  potash  are  added,  when  the  liquid  takes  the  violet 
tint  of  the  potash  salts  and  of  dinitroquinon. 

The  preparation  of  arbutin,  although  very  simple  in  theory, 
presents  considerable  difficulty  in  practice.  The  bearberry  is  espe- 
cially rich  in  tannin  (averaging  35  per  cent.),  and  in  addition 
contains  gallic  acid,  ursin,  a  resinous  matter,  gum,  chlorophyll, 
pectin,  besides  arbutin,  to  which  last  it  appears  to  owe  the  greater 
part  of  its  therapeutic  properties.  All  these  principles,  with  the 
exception  of  ursin,  are  soluble  in  boiling  water. 

The  process  given  by  the  author  for  the  preparation  of  arbutin  is 
to  treat  by  successive  decoctions  the  drug  reduced  to  a  coarse  pow- 
der, then  to  combine  the  products  and  precipitate  the  tannin  and 
extractive  matters  with  subacetate  of  lead.  The  decolorized  liquid 
is  treated  with  sulphuretted  hydrogen,  and  evaporated  rapidly. 
The  arbutin  crystallizes  upon  cooling  in  the  concentrated  liquor ; 
but  in  consequence  of  the  decomposition  of  a  certain  quantity  of 
arbutin  during  the  operation,  a  sticky  crystalline  mass  is  obtained, 
which  dries  only  imperfectly.  This  complex  product  is  called 
"  arbutose  "  by  the  author,  who  says  it  is  tolerably  uniform  in 
composition,  the  proportions  being  about  55  per  cent,  of  crystal- 
line arbutin,  35  per  cent,  of  glucose,  and  10  per  cent,  of  water. 
In  order  to  obtain  the  crystalline  arbutin,  this  arbutose  is  dried  in 
the  air  as  far  as  possible,  treated  with  charcoal,  and  then  with 
successive  quantities  of  alcohol  and  distilled  water. 

But  the  author  is  of  opinion  that,  with  the  exception  of  solu- 
tions intended  for  hypodermic  injection,'  for  which  only  the  crys- 
tallized arbutin  should  be  used,  arbutose  may  be  used  in  all 
pharmaceutical  preparations.  In  order  to  determine  its  strength, 
it  is  only  necessary  to  estimate  the  glucose  by  means  of  cupro- 
potassic  solution,  and  deduct  this  and  the  water,  the  remainder 
representing  pure  arbutin.  Arbutin  may  also  be  administered 
under  the  form  of  an  elixir  or  in  pills. 

Arbutin  is  non-poisonous,  and  may  be  given  in  doses  of  from 
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50  centigrams  to  2  grams  twice  daily.  Under  the  influence  of 
tliis  glucoside  the  urine  will,  after  the  second  daj,  frequently  show 
a  green  colour,  which  is  due  to  the  presence  of  hydroquinon. 

The  author  has  observed  that,  on  his  own  person,  large  doses 
have  a  tendency  to  produce  an  eruption  of  the  skin,  a  fact  of 
which  it  would  be  necessary  to  take  cognizance,  when  administer- 
ing arbutin  to  patients  of  herpetic  temperaments. 

Hsematoxylin  and  Brazilin.  C .  Dralle.  (Ber.  der  deutsch.  chem. 
Ges.,  xvii.  372-378)  ;  also  K.  Buchka.  (Ber.  der  deutsch.  chem. 
Ges.,  xvii.  683-685.)  These  papers  contain  descriptions  of  bromo- 
and  bromacetyl  derivatives  of  hsematoxylin  and  brazilin  prepared 
by  the  authors. 

Bark  Tannins.  0.  Bottinger.  (Ber.  der  deutsch.  chem.  Ges., 
xvii.  1041-1043,  1123-1131.)  The  tannin  obtained  by  the  author 
from  American  hemlock  extract  gives  a  solution  darker  in  colour 
than  a  solution  of  oak-bark  tannin,  of  equal  strength.  With 
alkalies,  sulphuric  acid,  or  hydrochloric  acid,  it  behaves  like  oak- 
bark  tanuin,  but  the  "  hemlock-red  "  precipitated  by  hydrochloric 
acid  is  darker  in  colour  than  the  corresponding  "  oak-red." 
Bromine  precipitates  from  an  aqueous  solution  of  hemlock  tannin, 
a  yellow^  substance  soluble  in  alcohol,  ethyl  acetate,  acetone,  and 
in  warm  acetic  anhydride.  It  is  insoluble  in  chloroform,  carbon 
bisulphide,  and  water,  but  soluble  in  alkalies.  The  results  of 
analysis  lead  to  the  formula  CgQ  H^^  Br^  O^o  ;  and  from  this  it  fol- 
lows that  the  original  substance  has  the  formula  Cgg  H^g  O^q,  and 
that  hemlock  tannin  is  a  homologue  of  oak-bark  tannin,  C^g  Hjg  Ojo- 

The  precipitate  which  is  produced  on  the  addition  of  bromine  to 
the  cold  aqueous  extracts  of  tannin  from  different  sources  varies  in 
colour  and  in  composition.  Tannin  from  oak-bark  gives  a  brownish 
yellow  precipitate,  containing  28"4  per  cent.  Br.  The  hemlock  and 
quebracho  precipitates  are  reddish  yellow,  and  contain  from  42*1 
to  44*5  per  cent.  Br.,  whilst  the  mimosa,  chestnut,  and  terra 
japonica  compounds  are  pale  yellow,  and  contain  49*3  to  53*2  per 
cent.  Br. 

A  red  compound,  C^q  H30  ^ly,  is  formed  when  hemlock  tannin  is 
warmed  with  strong  hydrochloric  or  sulphuric  acid.  It  is  purified 
by  washing  with  water,  and  extracting  the  dry  mass  with  ether, 
and  with  hot  alcohol.  This  substance  dissolves  in  cold  soda-lye, 
and  also  in  a  warm  solution  of  sodium  carbonate.  It  is  decom- 
posed by  strong  hydrochloric  acid  at  180°,  yielding  water,  carbonic 
anhydride,  methyl  chloride,  and  a  black  compound.  Hemlock-red 
forms  an  acetic  derivative,  C^  H23  Acy  O17,  which  is  insoluble  in 
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water  and  ethyl  acetate,  but  is  decomposed  by  alcohol.  By  the 
action  of  bromine  on  hemlock-red  suspended  in  chloroform,  two 
crystalline  bromo-derivatives  are  obtained,  viz.,  C40  Hgo  Br^Q  O^^, 
and  C40  H2Q  Br^^  O17.  The  bromo-derivative  of  pine  tannin, 
C21  Hi4  Brg  Ojo,  is  very  unstable.  It  is  soluble  in  alcohol,  ethyl 
acetate,  and  dilute  alkalies.  The  acetic  derivative,  Cgi  Hg  Acg  Brg  O^o, 
is  a  yellow  powder,  soluble  in  acetone  and  ethyl  acetate.  The  red 
compound  produced  by  the  action  of  hydrochloric  acid  on  this 
tannin  yields  an  acetic  derivative  of  the  composition  C42  H27  Ac^  O^y, 
and  a  bromine  derivative,  C42  H24  Br^Q  0^  ;  but  if  sulphuric  acid  is 
used  instead  of  hydrochloric,  the  acetic  derivative  has  the  com- 
position C42  H26  Acg  O^g. 

Tannin  from  terra  japonica  yields  the  derivatives  Coj  Hi4Ac4  0g, 
and  Coi  Hi4  Acg  Og.  Oak-bark  tannin  appears  to  be  a  methyl  salt 
of  a  condensation  product  of  tannin  and  acetoacetic  aldehyde. 

Behaviour  of  Tannin  and  Oak-hark  Tannin  towards  Various 
Reagents.  C.  Etti.  (Beo-.  der  deutsch.  chem.  Ges.,  xvii.  1820- 
1823.  From  Journ.  Chem.  Soc.)  When  boiled  with  dilute  sul- 
phuric acid  under  ordinary  pressure,  tannin  takes  up  water  and 
forms  gallic  acid,  whilst  "  oak-bark  tannin  "  gives  up  water  and 
forms  an  anhydride.  The  same  effects  are  produced  by  solutions 
of  the  caustic  alkalies,  except  that  the  anhydride  produced  is  of  a 
different  nature.  Heated  with  dilute  sulphuric  acid  at  130-140° 
under  pressure,  oak-bark  tannin  only  gives  traces  of  gallic  acid. 
Tannin  remains  unchanged  at  200°,  oak-bark  tannin  loses  a 
constant  weight  of  water  at  130-140°,  and  is  converted  into  an 
anhydride.  With  acetic  anhydride  tannin  forms  aceto-tannins, 
whilst  oak  tannin  gives  anhydrides  and  acetylized  anhydrides. 
When  boiled  with  aqueous  ammonia  in  an  atmosphere  of  hydrogen, 
tannin  yields  gallamide  and  an  acid  ammonium  gallate  in  almost 
theoretical  quantity;  oak  tannin  yields  nothing  but  indefinite  resi- 
nous compounds. 

It  is  thus  clear  that  these  two  compounds  are  not  identical,  and 
that  oak  bark  does  not  contain  ordinary  tannin. 

From  the  analogy  of  the  formation  of  gallamide  and  ammonium 
gallate  by  the  action  of  ammonia  on  tannin,  to  that  of  lactamide 
and  ammonium  acetate  from  the  action  of  ammonia  on  lactic  anhy- 
dride, C  H  Me  (0  H),  C  O  0,  C  H  Me,  C  0  0  H,  the  author  is  inclined 
to  look  upon  tannin  as  Cg  Hg  (0  H)3,  C  0  0,  Cg  Hj  (0  H)2,  C  0  0  H. 

Action  of  Air  on  Solutions  of  Tannin.  A.  Gruyard.  (Bull.  Soc. 
Chim.,  xli.  336,  337.)  The  author  shows  that  the  well-knoWn 
action  of  air  on  tannin  solutions,  resulting  in  the  formation  of 
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gallic  acid,  is  probably  due  to  the  influence  of  organisms  or 
ferments  floating  in  the  atmosphere.  Air  which  had  been  puri- 
fied by  passing  through  a  series  of  tubes  containing  cotton  wool, 
potash  solution,  soda-lime,  and  calcium  chloride,  was  found  to  be 
without  action  on  either  strong  or  weak  solutions  of  pure  tannin. 

Presence  of  Caflfeic  Acid  in  Hemlock.  A.  W.  Hofmann.  (Ber. 
der  deutsch.  diem.  Ges.^  xvii.  1922,  1923.)  The  great  resemblance 
in  composition  and  chemical  properties  between  conhydrine  and 
tropine,  has  led  the  author  to  infer  that  the  former  body,  like  the 
latter,  might  exist  in  plants  in  combination  with  an  acid.  He  has 
now  verified  this  supposition  by  the  actual  isolation  of  caffeic  acid 
from  the  alkaline  residues  left  after  driving  over  conine  and  con- 
hydrine in  the  process  of  their  extraction  from  hemlock.  The 
alkaline  residue  was  acidified  and  extracted  with  ether,  and  the 
residue  then  further  purified. 

Derivatives  of  Meconic  Acid.  H.  Ost.  {Journ.  praU.  Chem. 
[2],  xxix.  57-69  ;  Journ.  Chem.  Soc,  1885,  48.)  In  previous  papers 
the  author  has  described  those  nitrogenous  compounds  which  are 
readily  obtainable  from  meconic  acid,  as  substituted  products  of  an 
hypothetical  pyridone : — 

Pyridone    .        .        .        .        C5H5NO. 
Pyromecazonic  Ac'd  .        .        C5  H3  N  0  (H  0)2- 
Comenamic  Acid        .        .        C5H3NO  (HO)  (COOH). 

The  author  now  shows  that  pyridone  is  hydroxypyridine,  that 
pyromecazonic  acid  is  a  trihydroxy pyridine,  and  comenamic  acid 
a  dihydroxypyridinecarboxylic  acid. 

Ethyl  diacetylcomenamate,  Cg  H2  IST  (0  Ac)2,  COO  Et,  was  pre- 
pared by  boiling  ethyl  comenamate  with  excess  of  acetic  anhy- 
dride, and  then  evaporating.  The  diacetyl-compound  melts  at  38°, 
whilst  the  monacetyl-derivative,  which  is  formed  when  the  above 
mixture  is  only  warmed,  melts  at  152°.  Both  compounds  are 
decomposed  by  water  or  alcohol  in  the  cold,  with  liberation  of 
acetic  acid. 

The  etliyl  dibenzoylcomenamate,  which  is  obtained  by  boiling 
ethyl  comenamate  with  benzoic  chloride,  melts  at  102°,  and  is 
more  stable  than  the  acetyl-compounds. 

Since  the  existence  of  these  diacetyl-  and  dibenzoyl- compounds 
does  not  conclusively  prove  that  comenamic  acid  contains  two 
hydroxyl  and  not  one  hydroxyl  and  one  imido-group,  the  isola- 
tion of  pyridone  was  next  proceeded  with,  and  accomplished  by 
means  of  the  acid,  CgH2Cl2  02,  to  which  the  author  gives  the 
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name  of  dichlorocomanic  acid,  comanic  acid,  C5  H3  Oo,  C  0  0  H, 
being  comenic  acid  in  wliicli  the  hydroxyl  is  replaced  by  hy- 
drogen. 

Dichlorocomanic  acid,  C5  H  Clo  Og,  C  0  0  H,  is  prepared  by  heat- 
ing comenic  acid  with  4  mols.  of  phosphorus  pentachloride  and 
oxychloride,  using  a  reflux  condenser,  until  no  more  hydrochloric 
acid  is  evolved ;  on  then  distilling  to  150°,  an  oil  remains  behind, 
which  yields  the  acid  when  decomposed  with  warm  water.  When 
purified,  by  crystallization  from  alcohol,  the  acid  forms  voluminous 
needles,  melting  at  217°.  A  small  quantity  of  monochlorocomanic 
acid  is  formed  at  the  same  time ;  this  crystallizes  in  needles,  and 
melts  at  247°. 

Comanic  acid,  C-  H3  Og,  C  0  0  H,  is  obtained  by  boiling  the 
dichlorinated  acid  for  several  hours  with  rather  more  than  the 
theoretical  proportion  of  aqueous  hydriodic  acid  (b.  p.  127°)  ;  the 
iodine  is  then  driven  off  in  a  current  of  steam,  and  on  evaporating 
the  solution  the  acid  crystallizes  out  in  small  nodules.  The  pure 
acid  forms  small  oblique  prisms,  melting  at  250°  with  violent 
evolutions  of  gas.  It  gives  no  coloration  with  ferric  chloride. 
The  barium,  silver,  and  ethyl  salts  are  described ;  the  latter  melts 
at  103°,  and  is  not  acted  on  by  acetic  anhydride  or  chloride. 
This  shows  that  comanic  acid  is  not  an  hydroxy  acid,  although 
barium  hydrate  precipitates  a  basic  salt,  which,  however,  is 
derived  from  another  acid  into  which  comanic  acid  is  readily 
converted  by  strong  bases,  and  which  gives  a  dark  brown-red 
coloration  with  ferric  chloride.  On  heating  it  with  excess  of 
barium  hydrate,  the  precipitate  formed  is  rapidly  converted 
into  barium  oxalate,  acetone  being  formed  also ;  in  this  respect 
comanic  resembles  chelidonic  acid.  When  comanic  acid  is  heated, 
carbonic  anhydride  is  evolved,  and  it  is  converted  into  pyroco- 
mane,  Cg  H^  Og,  a  neutral  body  soluble  in  water,  melting  at  32°, 
and  boiling  at  210-215°.  On  gently  heating  comanic  acid  with 
strong  ammonia,  it  is  readily  converted  into  ^-hydroxypicolinic 
acid,  C5  H3  N"  (0  H)  C  0  0  H,  which  has  already  been  described. 
Since  this  acid  can  also  be  obtained  from  pentachloropicoline, 
there  is  no  doubt  that  it  is  hydroxypyridinecarboxylic  acid.  In 
a  similar  manner,  although  less  readily,  ammonia  acts  on  comenic 
acid,  yielding  comenanic  acid,  CgHgN  (0  H)2,  C  0  0  H,  and  on 
hydroxycomenic  acid,  yielding  hydroxycomenamic  acid, 

C5HN(OH)3,COOH; 

this  proves  that  comenamic  acid  is  a  dihydroxy-,  and  hydroxy- 
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comenamic  acid  a  trihjdroxy-pyridinecarboxylic  acid ;  both  these 
acids,  moreover,  belong  to  the  a-pyridinecarboxylic  series. 

Hydroxypyridine,  C5  H^  N",  0  H,  is  obtained  from  ^-hydroxy- 
picolinic  acid  by  heating  it  above  its  melting  point,  carbonic 
anhydride  being  evolved.  It  crystallizes  in  small  grains,  melt- 
ing at  148°,  is  easily  soluble  in  water  and  alcohol,  has  a  neutral 
reaction,  combines  with  acids,  and  forms  a  platinochloride,  crys- 
tallizing in  large  rectangular  prisms.  This  hydroxy  pyridine  is 
identical  with  that  obtained  by  Lieben  and  Haitinger.  The  fol- 
lowing is  a  list  of  the  nitrogenous  derivatives  of  meconic  acid : — 

Hydroxypyridines. 

C5  H4  N  0  H,  hydroxypyridine. 

C5H3N{OH)2,  dihydroxypyridine,  pyrocomenamic  acid. 

C5H2N(OH)3,  trihydroxypyridine,  pyromecazonic  acid. 

C5  H2N  O2,  0  H,  hydroxypyridinequinone,  pyromecazone. 

C5HN  (011)4,  tetrahydroxypyridine  (?),  hydroxypyromecazonic  acid. 

Cj  H2  N  Me  (0  H)2,  dihydroxypicoline,  methyldihydroxypyridone. 

Hydroxypyridinecarhoxylic  Acids. 

C5N3N(OH),COOH,  /3-liydroxypicolinic    acid   (and    the    isomeric    a-and 

7-acids). 
Cg  HjN  (0  H)2,  C  0  0  H,  dihydroxypicolinic  acid,  comenamic  acid. 
C5  H  N  (0  H)3,  C  0  0  H,  trihydroxypicolinic  acid,  hydroxycomenamic  acid. 
C5  H  N  O2  (0  H),  C  0  0  H,  hydroxypicolinic  acid  quinone,  azonecarboxylic  acid. 

Sylvic  and  Pimaric  Acids.  C.  Liebermann.  (Ber.  der  deutsch. 
chem.  Ges.,  xvii.  1884-1887.)  Sylvic  and  pimaric  acids,  when  dis- 
solved in  acetic  anhydride  and  treated  with  sulphuric  acid,  give  a 
very  similar  colour  reaction  to  quinovic  acid,  except  that  the  shade 
is  bluer  and  rather  more  evanescent. 

When  treated  with  hydriodic  acid  and  amorphous  phosphorus, 
these  bodies  behave  in  a  manner  similar  to  pyroquinovic  acid. 
The  hydrocarbon  produced  is  a  colourless,  thick  liquid,  boiling 
between  320°  and  330°,  but  always  with  slight  decomposition. 
In  properties  it  resembles  Deville's  colopheiie  (Liebig's  Annalen, 
xxxvii.  162),  produced  by  the  dry  distillation  of  colophonium. 
The  analytical  results  are  very  close  to  those  required  for  colo- 
phene,  but  agree  better  for  the  formula  CgoHg^.  The  hydro- 
carbons obtained  from  pimaric  and  sylvic  acids  are  identical  in 
all  their  properties  except  their  rotary  power.  These  acids,  may, 
therefore,  be  considered  to  be  derivatives  of  a  terpene. 

Kraut  has  lately  obtained  a  new  acid  from  a  Siamese  gum  ben- 
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zoin,  which,  resembles  sylvic  and  pimaric  acids  in  some  respects, 
but  differs  from  them  in  composition  and  melting  point,  which 
lies  above  100°.  With  hydriodic  acid  it  gives  a  terpene  (C^o  H^g), 
which  is  solid  in  the  cold,  and  boils  above  360°. 

Angelic  and  Tiglic  Acids.  F.  Beilstein  and  E.  Wiegand. 
{Ber.  der  deutsch.  chem.  Ges.^  xvii.  2261-2263.)  The  authors  have 
examined  the  products  produced  by  the  oxidation  of  these  acids 
with  potassium  permanganate,  in  the  hope  of  learning  something 
of  their  respective  constitutions.  Aldehyde  and  acetic  acid  were 
formed  in  both  cases  ;  the  only  difference  being  that  with  angelic 
acid,  a  very  small  quantity  of  a  non- volatile  acid,  yielding  an 
amorphous  barium-salt  was  formed. 

The  acids  were  prepared  by  Kopp's  process  from  Roman  oil  of 
chamomile  (abstract,  Year-Booh  of  Pharmacy,  1879,  p.  102),  and 
their  ethers  were  also  made. 

Ethyl  ang elate  is  an  aromatic  liquid  boiling  at  141'5°,  and  having 
a  sp.  gr.  of  0-9347  at  0°. 

Ethyl  tiglate  boils  at  152°,  and  has  a  sp.  gr.  of  0*9425  at  0°. 
Aspartic  Acids.  H.  Schiff.  {Ber.  der  deutsch.  chem.  Ges., 
xvii.  2929-2931 ;  Journ.  Chem.  Soc,  April,  1885.)  In  the  prepara- 
tion of  aspartic  acid  by  the  action  of  alkalies  on  asparagine,  the 
yield  is  very  small,  the  chief  cause  being  the  much  greater  solu- 
bility of  the  acid  in  saline  solutions  than  in  pure  water.  The 
author  finds  that  a  very  good  yield  is  obtained  if  asparagine 
hydrochloride  is  boiled  with  exactly  the  molecular  proportion  of 
HCl  (or  1  mol.  of  asparagine  with  2  mols.  H  CI)  and  1  molecular 
proportion  of  NHg  added  to  the  product.  About  10-11  per  cent, 
solutions  of  hydrochloric  acid  aild  ammonia  are  the  best  to  em- 
ploy, so  that  the  resulting  aspartic  acid  crystallizes  from  about  an 
11  per  cent,  solution  of  amiiionium  chloride.  If  the  saline  solu- 
tion is  more  concentrated,  a  much  larger  proportion  of  aspartic 
acid  remains  in  solution. 

Vulpic  and  Pulvic  Acids.  A.  Spiegel.  (Liehig's  Annalen,  ccix. 
1-56.)  This  paper  consists  of  a  detailed  account  of  the  derivatives 
and  products  of  oxidation  and  reduction  of  pulvinic  and  oxytolylic 
acids,  as  well  as  of  the  author's  conclusions  respecting  the  constitu- 
tion of  vulpic  and  pulvic  acid.  For  particulars  reference  should  be 
made  to  the  original  article.  Previous  notices  of  these  acids  will 
be  found  abstracted  in  the  Year-Book  of  Pharmacy,  1881,  63,  and 
1882,  87. 

Chelidonic  Acid.  L.  Haitinger  and  A.  Lieben.  (Monatsh. 
Chem.,  V.  339-366.     From  Journ.  Chem.  8oc.)     Reference  is  made 
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to  all  previous  work  on  the  subject.  Lietzenmayer's  method  for 
isolating  the  acid  was  used.  The  free  acid  suspended  in  alcohol, 
and  hydrochloric  acid  gas  passed  through,  the  solution  evaporated, 
and  the  residue  dissolved  in  alcohol,  deposits  monethyl  cheli- 
donate,  the  diethyl  salt  remaining  in  solution.  The  diethyl  salf^ 
CyHgOgEtg,  forms  crystals  melting  at  62* 7°.  The  monethyl  salt, 
CyHgOgEt,  is  crystalline,  melts  at  223-224°,  and  its  alcoholic 
solution  has  an  acid  reaction.  Chelidonic  acid  is  dibasic,  and  not 
tribasic. 

It  has  been  previously  shown  that  when  chelidonic  acid  is  heated 
with  alkalies  or,  much  better,  alkaline  earths,  it  yields  acetone  and 
oxalic  acid.  This  has  been  rigorously  confirmed,  and  it  is  also 
shown  that  the  reaction  proceeds  exactly  according  to  the  equation 
C^H^Ofi  +  3H2O  =  2C2O4H2  +  C3H6O. 

When  chelidonic  acid  is  treated  with  potash  solution,  a  transient 
yellow  coloration  is  produced  with  each  addition,  until  two  mole- 
cular proportions  of  the  potassium  salt  have  been  added,  ■i.e.,  until 
the  neutral  salt  of  the  bibasic  chelidonic  acid  has  been  formed. 
Further  addition  of  potash  produces  a  permanent  yellow  colora- 
tion, but  the  solution  does  not  remain  alkaline  until  more  than 
three  molecular  proportions  of  potassium  hydroxide  have  been 
added.  This  yellow  solution  contains  the  potassium  salt  of  a  new 
acid,  xanthochelidonic  acid.  If  this  solution  is  acidified  with  acetic 
acid,  it  gives  a  yellow  precipitate,  C7  Hg  Pbg  O7  +  Hg  0,  with  lead 
acetate ;  tetrabasic  calcium  and  silver  salts  could  not  be  prepared. 
By  acidifying  a  solution  of  chelidonic  acid  in  excess  of  caustic 
potash,  with  nitric  acid,  a  light  yellow  crystalline  deposit  of  an 
acid  potassium  salt,  C7  H5  K  G7,  was  obtained.  The  free  acid 
cannot  be  isolated  from  its  salts,  since  by  the  addition  of  an  acid 
it  is  at  once  partly  converted  into  chelidonic  acid,  and  still  more 
so  on  standing. 

If  chelidonic  acid  is  treated  with  hydriodic  acid,  it  yields  pimelic 
acid  (probably  the  normal  acid) .  When  it  is  heated  with  zinc  and 
acetic  acid,  and  the  zinc  removed  by  sulphuretted  hydrogen,  an 
acid,  hydrochelidonic  acid,  C7H10O5,  is  obtained.  This  is  colour- 
less, crystalline,  melts  at  142°,  and  can  be  distilled  unchanged 
The  zinc  salt,  C7  Hg  Og  Zn  +  2H2  0,  is  but  slightly  soluble  in  cold 
water,  and  crystallizes  in  small  monoclinic  tables, 

a:  h:  c:  =r0292  :  I  :  1-737;  )8  =  80°  7-5';  OP.  co?cc.  cc?2. 
also  — ?CND.  fco.  i*2. 

The  calcium  salt,  C7  Hg  O5  Ca  +  Hj  0,  is  indistinctly  crystalline. 
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The  silver  salt  is  C7  Hg  O5  Agg ;  the  copper,  lead,  and  mercurons 
salts  are  also  mentioned. 

An  alkaline  solution  of  hydrochelidonic  acid  was  treated  with 
potassium  permanganate,  and  oxalic  and  succinic  acids  obtained,  in 
accordance  with  the  equation — • 

C7  H10O5  +  60=C^0^1Io^  +  C^Hg  O4  +  C  O2  +  H2O. 

Hydrochelidonic  acid,  heated  with  a  saturated  solution  of 
hydriodic  acid  at  200-210°,  is  in  greatest  part  reduced  to  pimelic 
acid,  Cq  H12  O4,  which  is  obtained  by  simple  evaporation  ;  it  melts 
at  102'9-103'9°,  and  forms  monoclinic  crystals, 

a:h:c:  =  3-691:   1:  2058;  /3  =  103°33";  cno^cvd.  OP.cn.PP. 
It  is  probably  the  normal  acid.      During  the  reduction  a  small 
quantity  of  a  hydrocarbon  is  also  formed. 

An  alkaline  solution  of  sodium  xanthochelidonate  was  reduced 
with  sodium  amalgam,  and  the  new  sodium  salt  precipitated  from 
the  concentrated  solution  by  alcohol.  The  silver  salt  was  found 
to  have  the  formula,  Ag^  Cj  H^q  0^,  hence  hydroxa7ithochelidonic  acid 
must  have  the  composition  C^  H^o  O7 ;  it  is  a  syrupy  liquid. 
Heated  with  hydriodic  acid,  it  also  acts  like  hydrochelidonic  acid 
and  chelidonic  acid. 

If  chelidonic  acid  is  heated  at  240°  it  loses  2  mols.  of  C  0^,  and 
gives  as  distillate  a  body  melting  at  32*5°,  and  boiling  at  215°. 
With  aqueous  ammonia  it  gives  hydro xypyridine  (Monatsh.  Ghem., 
1883,  339),  and  there  is  no  doubt  that  it  is  identical  with  Ost's 
pyrocomene  (Journ.  pract.  Ghem.,  xxix.,  63),  thus  showing  a  con- 
nection between  chelidonic  and  meconic  acids. 

Chelidonic  acid  is  certainly  dibasic ;  the  pimelic  acid  referred  to 
is  probably  the  normal  acid,  and  by  boiling  with  an  alkali  cheli- 
donic acid  yields  oxalic  acid  and  acetone.  These  and  other  facts 
are  explained  by  the  constitutional  formulae  : — 

COOH,C-0-C,COOH  f 

HC,CO,CH  COOH,CH<^^_2>CH(CH2)2,COOH 

Chelidonic  Acid.  .  Hydrochelidonic  Acid. 

CO[CH :  C(0H),C00H]3        OH,CH[CH2,CH(OH),COOH]3 

Xanthochelidonic  Acid.  Hydroxanthochelidonic  Acid. 

Chelidonic  Acid.  J.  U.  Lerch.  (ilfoi^aM.  O/^em.,  v.  367-414.) 
The  author  refers  to  his  previous  work,  and  claims  priority  before 
Haitinger  and  Lieben  {see  preceding  abstract). 

The  ethyl  salts  were  prepared  by  the  usual  methods ;  the  diethyl 
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salt,  Cj  Hj  Og  Eto,  melts  at  62° ;  the  monethyl  salt,  also  formed  bj 
decomposition  of  the  preceding,  melts  at  182-184° ;  its  lead  and 
silver  salts,  C7H2  0gEtAg,  are  crystalline.  The  diethyl  salt, 
dissolved  in  alcohol,  gives  with  ammonia  a  yellow  solution, 
and  then  white  crystals,  probably  the  amide  of  chelidonic  acid, 
C7H2O4  (^113)2.  The  yellow  solution,  obtained  by  adding  excess 
of  potash  to  chelidonic  acid,  is  gradually  decomposed,  even  at 
ordinary  temperatures,  into  oxalic  acid  and  acetone ;  the  acid  is 
also  decomposed  by  bromine  and  chlorine,  oxalic  acid  and  substi- 
tuted acetones  being  formed.  Potash  gradually  added  to  water 
containing  calcium  chelidonate  in  suspension  converts  the  whole 
into  a  stiff  yellow  jelly,  without  the  formation  of  oxalic  acid  and 
acetone ;  it  is  a  potassio-calcium  salt  of  cJielihydronic  acid 
(xanthochelidonic  acid  of  Haitinger  and  Lieben),  and  is  more 
applicable  for  further  preparation  work  than  the  easily  decom- 
posable potassium  salt.  The  free  acid  can  only  be  prepared  with 
great  difficulty ;  the  gelatinous  potassio-calcium  salt  is  treated 
with  sulphuric  acid,  and  fractionally  extracted  from  ether  ;  from 
the  second  and  following  ethereal  extracts  it  is  obtained  as  a  pale 
yellow  amorphous  mass.  By  neutralizing  the  gelatinous  potassio- 
calcium  salt  with  acetic  acid,  the  calcium  salt,  C7  Hg  O7  Cag,  is 
obtained  as  a  citron-yellow  precipitate.  Chelihydronic  acid 
neutralized  with  ammonia  gives  a  red  solution,  from  which  a 
crystalline  ammonium  salt  may  be  obtained.  This  red  solution 
gives,  with  silver  nitrate,  a  yellow  precipitate,  C7  Hg  O7  Agg  + 
4H2O,  which  by  boiling  is  converted  into  a  brown  precipitate, 
C7  Hg  O7  Ag^.  If  in  the  above  chelihydronic  acid  be  replaced  by 
the  gelatinous  calcium  potassium  salt,  silver  precipitates  having 
the  same  colour  are  obtained;  but  they  are  double  salts,  viz., 
yellow,  (C7  Hg  O7  Ago)  2  Ca  +  4H2  0,  and  brown  (C7  Hg  O7  Agg)  2  Ca, 
whilst  lead  and  barium  solutions  also  produce  yellow  precipitates 
of  the  composition  (C7  Hg  67)4  Pbg  Cag  -1-  6H2  0  and  C7  Hg  O7  Ba  Ca; 
the  calcium  potassium  salt  precipitated  from  its  solution  by  alcohol 
has  the  composition  (C7H2  67)2  CagKg -1- 2  Hg  0.  Chelihydronic 
acid  has  therefore  the  composition  C7  Hg  O7,  and  contains  three  or 
four  hydrogen-atoms  that  may  be  replaced  by  metals. 

Chelidonic  acid  evaporated  with  ammonia  gives  the  ammonium 
salt  of  chelidammic  acid,  whose  salts  are  also  formed  by  the  action 
of  ammonia  on  the  chelidonates.  Hydrochloric  acid  added  to  a 
solution  of  the  ammonium  salt  produces  a  precipitate  of  the 
formula  Cj^  H^g  Ng  Ojo ;  this  is  a  compound  of  the  free  acid  with 
its  ammonium  salt,  C7  H5  N  O5  +  C7  H4  N  O5,  N  H^ ;  it  seems  to  be 
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monoclinic,  and  dissolves  in  1576  parts  of  cold  water.  By  boiling 
this  substance  witb  potash,  and  then  acidifying,  the  compound 
CyHyNOg  separates  ;  this  is  a  hydrate  of  the  free  acid,  C^HgNOg  + 
Hg  0  ;  it  crystallizes  in  rhombic  prisms,  and  dissolves  in  637  parts 
of  cold  water.  JEthyl  cJielidammate,  CyHgNOgEtg  +  Hg  0,  melts 
at  80-81°,  and  becomes  anhydrous  in  a  vacuum.  Although  the 
acid  contains  only  two  acid  hydroxyl-groups,  it  forms  three  classes 
of  salts  ;  the  following  are  described : — C7  Hg  N  O5  Pb  (N  H^)  ; 
(C7  n,  N  05)2  Pb3 ;  C7  H3  N  O5  Pb ;  O7  H2 1^  0,  Pb  Ag ;  (C^H^N  0,), 
PbgBa  +  SHaO;  CyHgN  OgPb  K  +  SHgO ;  CyHgNOgAgg; 
C7H3N05Ca  +  2H20;  (C7H2N05)2Ca3;  C7  Hg  N  O5  Ca  (N  H^) + 
2H2O. 

When  chelidammic  acid  is  treated  with  the  halogens,  it  yields 
bisubstitution-products.  Bromochelidammic  acid,  C^HgBrgNOg 
+  2  H2  0,  forms  large  efflorescent  crystals ;  its  silver  salt  is 
C7  H  Brg  N  O5  Ago.  Ghlorochelidammic  acid,  C7  H3  Clo  N  O5  +  H2  0, 
forms  long  fibrous  crystals ;  its  silver  and  lead  salts  are 
C7Cl2N05Ag3  and  (C7Cl2N05)2Pb3.  lodochelidammic  acid  is 
obtained  by  dissolving  chelidammic  acid  in  an  alkali,  saturating 
with  iodine,  and  then  acidifying  ;  its  formula  is  Cy  H3  Ig  N  O5. 

Chelidammic  acid  at  250*^  loses  carbonic  anhydride,  and  there 
remains  a  crystalline  mass  of  cJielamide  (hydroxy pyridine),  CgHgNO, 
melting  at  95-96°,  and  therefore  different  from  the  hydroxy- 
pyridines  of  Ost,  of  Fischer  and  Korner,  and  of  Konig  and  Geigy, 
which  melt  at  148°,  123'5°,  and  107°.  When  crystallized  from 
water,  it  has  the  formula  CgHgNO  +  HgO.  Heated  with  zinc- 
dust,  it  yields  pyridine.  The  double  salts  (C5 115X0)2, H2PtCl6  + 
H2O;  C5H5NO,N03H,Ag]Sr03;  C5 H5 N 0, Hg Clg /and  the 
hydrochloride,  C5  H5  N  0,  H  CI,  are  described. 

Chelidonic  acid  is  also  acted  on  by  aniline,  producing  a  crys- 
talline body.  Aniline  chelidonate  when  heated  evolves  carbonic 
anhydride,  and  leaves  a  crystalline  residue  which  after  recrys- 
tallization  from  water,  has  the  composition  C^^  Hg  N  0  +  2  Hg  0  ; 
this  anilide,  however,  does  not  form  either  single  or  double  salts. 

In  discussing  the  constitution  of  these  bodies,  the  author  advo- 
cates the  following  formulae  : — 

Chelidonic  acid,  COOH,CH:C:CH,C(COO  H)<'^^>. 

Chelihydronic  acid,  C  0  0  H,  C  H  :  C  :  C  H,  C  (0  H)  (C  O  0  H)2. 

^'^ 
Chelidammic  acid,  C  0  0  H,  C  H  :  C  :  C  H,  C  (C  0  0  H)  <  || 

^C,OH. 
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Substances  accompanying  Benzoic  Acid  prepared  from  Benzoin. 

O.  Jacobsen.  (Archiv  der  Pharm.  [3],  xxii.  366-374.  From 
Journ.  Chem.  Soc.)  On  treating  benzoic  acid  from  benzoin  with 
sodium  carbonate  solution,  an  oil  is  left  undissolved,  smelling  of 
vanillin  and  also  of  phenol.  By  fractionation,  it  may  be  separated 
into  three  principal  portions,  boiling  at  200-210°,  235-245°,  and 
280-330°,  and  a  pitch-like  residue  not  further  examined.  The 
first  fraction  consists  of  methyl  benzoate  and  guaiacol,  which  can 
be  separated  by  treatment  with  cold  dilute  caustic  soda.  The 
second  and  smallest  fraction,  when  shaken  with  water,  gives  up 
catechol  in  the  aqueous  solution  ;  the  portion  insoluble  in  water 
and  dilute  alkalies  is  acetylguaiacol.  The  third  and  largest  portion 
consists  of  an  oil,  insoluble  in  dilute  alkalies,  which  by  saponifica- 
tion with  alcoholic  potash,  and  subsequent  treatment  with  water 
and  ether,  yields  benzyl  alcohol,  and  benzophenone,  whilst  the 
aqueous  solution  contains  guaiacol  and  benzoic  acid ;  this  fraction 
therefore  contains  benzyl  benzoate,  benzophenone,  and  benzoyl- 
guaiacol.  The  oil  also  contains  vanillin,  but  in  minute  quantity 
only.  The  medicinal  value  of  sublimed  benzoic  acid  is  attributed 
to  the  catechol  and  guaiacol ;  it  is  believed  that  of  the  above 
bodies  only  vanillin  and  benzyl  benzoate  exist  ready  formed  in 
benzoin.  Benzaldehyde  may  be  formed  by  the  oxidation  of  the 
contained  benzyl  benzoate,  so  that  the  production  of  the  former 
cannot  be  considered  as  proof  of  adulter^ition  with  cinnamic  acid. 
Schlickum  and  Schneider  have  tested  the  genuine  nature  of  natural 
benzoic  acid  by  its  reducing  boiling  ammoniacal  silver  solution ; 
but  catechol  will  reduce  the  solution  in  the  cold,  and  the  author 
therefore  suggests  the  following  method  of  testing  : — 

Convert  the  benzoic  acid  into  the  sodium  salt,  and,  after  drying, 
shake  with  ether  ;  after  removal  of  the  ether,  the  residue  may  be 
dissolved  in  water,  and  the  above  or  any  other  tests  for  catechol 
applied. 

Occurrence  of  Benzoic  Acid  in  Coal-tar  Oils.  K.  E.  Schulze. 
(Ber.  der  deutsch.  chem.  Ges.,  xviii.  615-617.)  The  author  has 
isolated  benzoic  acid  from  the  high  fractions  obtained  in  the 
separation  of  the  higher  phenols  from  coal-tar. 

Synthesis  of  Hippuric  Acid.  T.  Curtius.  (Ber.  der  deutsch. 
chem.  Ges.,  xvii.  1662,  1663.)  Finely  powdered  dry  glycocine  is 
gradually  added  to  an  excess  of  hot  benzoic  anhydride,  and  the 
whole  heated  in  an  oil-bath  until  a  red  mass  is  obtained  ;  this  is 
dissolved  in  water,  neutralized  with  alkali,  acidulated,  and  allowed 
to  remain  for  some  days.     The  precipitate  is  boiled  with  water, 
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using  animal  charcoal,  and  the  filtrate  is  concentrated  and  allowed 
to  crystallize.  The  product  contains  some  benzoic  acid,  which 
may  be  removed  by  treatment  with  light  petroleum. 

Uric  Acid.  E.  Fischer.  (Ber.  der  deutsch.  chem.  Ges.,  xvii. 
328-338.)  Although  phosphoric  chloride  fails  to  remove  oxygen 
from  uric  acid,  the  author  finds  that  if  the  uric  acid  is  first 
methylated,  two  oxygen-  and  two  hydrogen-atoms  can  be  replaced 
by  two  chlorine  atoms,  and  that  on  further  treatment  a  third 
chlorine-atom  can  be  introduced  in  the  place  of  another  oxygen - 
and  another  hydrogen- atom.  These  chlorines  can  be  replaced 
by  hydrogen,  ethoxyl,  the  amido-group,  etc.,  thus  giving  a  large 
number  of  derivatives.  For  convenience  of  nomenclature,  the 
author  looks  upon  all  these  as  derivatives  of  a  hypothetical  non- 
oxygenized  body,  C  H3,  C5  ]Sr^  H3,  to  which  he  gives  the  name 
methylpurin.  Methyluric  acid  then  becomes  trihydroxymethyl- 
purin,  and  so  on.  The  methylated  uric  acid  used  in  this  research 
was  prepared  by  heating  neutral  lead  urate  with  2  molecules  of 
methyl  iodide  for  thirty  hours  at  100°.  The  product  probably 
consisted  of  a  mixture  of  mono-  and  di-methyluric  acid,  but  these 
were  not  separated. 

The  author  describes  the  mode  of  preparation  and  properties  of 
numerous  derivatives  of  methylpurin,  for  which  reference  should 
be  made  to  the  original  article  or  to  a  copious  abstract  thereof  in 
the  Journal  Chemical  Society,  1884,  996-998. 

Acid  Constituents  of  Beeswax.  F.  Nafzger.  (Liehig's  Amialen, 
ccxxiv.  225-258.)  Brodie's  formula  for  cerotic  acid  (Annalen, 
Ixvii.  180;  Ixxi.  144),  CgyHj^Og,  has  been  called  in  question  by 
Heintz  {Journ.  fur  prackt.  Chem.,  Ixvi.  1)  and  others.  Schalfejeff 
(Ber.  der  deutsch.  chem.  Ges.,  ix.  278,  and  1688)  denies  that  it  is  a 
homogeneous  product,  and  states  that  it  is  a  mixture  of  the  acid 
Cs^HggOg,  melting  at  91°,  with  other  acids  of  the  same  series. 

The  author  finds  that  the  cerine  of  beeswax  consists  chiefly  of 
free  cerotic  acid,  melting  at  78 "5°,  mixed  with  a  small  quantity 
of  acids  of  the  oleic  series.  By  fractional  precipitation  of  the 
alcoholic  solution  with  magnesium  acetate,  a  small  quantity  of  an 
acid  melting  at  89°  was  isolated.  It  has  the  formula  C30  HgQ  O2,  or 
^31  ^62  Og. 

Analyses  of  cerotic  acid  and  its  lead  and  silver  salts  failed  to 
decide  whether  the  acid  has  the  composition  CggHggOo  or  027115^02. 
They  prove,  however,  that  this  salt  is  not  identical  with  the 
lignaceric  acid  of  Hell  and  Hermann. 

H 
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Myricin  is  chiefly  composed  of  myricyl  palmitate  and  the 
mjricyl  salt  of  an  acid  of  the  oleic  series. 

Adipic  Acid.  W.  Dieterle  and  C.  Hell.  (Ber.  der  deutsch. 
cliem.  Ges.,  xvii.  2221-2228.)  In  continuation  of  the  researches  of 
Gantter  and  Hell  on  suberic  and  azelaic  acids,  the  authors  have 
investigated  adipic  acid,  the  third  of  the  higher  dibasic  acids 
obtained  in  the  oxidation  of  fats. 

The  adipic  acid  was  prepared  from  the  mother-liquors  obtained 
in  the  preparation  of  suberic  acid  from  castor-oil  and  other  fats. 

Adipic  acid  is  much  less  soluble  in  ether  than  suberic  acid,  but 
much  more  soluble  in  water.  The  two  acids  can  be  therefore 
easily  separated  in  successive  crystallizations  from  these  two 
solvents.  The  adipic  acid  thus  obtained  is  still  slightly  yellow, 
and  is  purified  by  crystallization  from  strong  nitric  acid  or  by 
conversion  into  salts. 

Adipic  acid  melts  at  148-149°,  and  solidifies  to  a  crystalline 
fibrous  mass.  At  15°,  100  parts  of  water  dissolve  1*44  parts  of 
acid,  100  parts  of  ether,  0"633  part  of  acid.  Adipic  acid  has  a 
very  great  tendency  to  form  supersaturated  solutions.  It  is  not 
volatile  in  steam,  but  can  be  distilled  alone  without  decomposition. 
It  is  only  attacked  by  bromine  above  150°,  but  if  about  0'3  per 
cent,  of  amorphous  phosphorus  is  added,  bromination  takes  place 
at  the  temperature  of  the  water-bath. 

The  potassium  salt,  K2  Cg  Hg  O4,  forms  deliquescent  crystals  ; 
the  sodium  salt,  mother-of-pearl-like  scales  containing  i  Ho  0,  and 
easily  soluble  in  water,  the  ammonium  salt  is  much  more  stable 
than  the  corresponding  salts  of  suberic  and  azelaic  acids,  and  may 
be  evaporated  without  decomposition.  It  crystallizes  in  scales, 
and  at  14°,  100  parts  of  water  dissolve  39*97  of  the  salt;  at  100°, 
it  loses  half  its  ammonia,  the  acid  salt  being  formed,  and  at 
120-150°,  the  rest  of  the  ammonia  escapes  and  the  pure  acid  is 
left.  The  barium  salt  is  less  soluble  in  hot  than  in  cold  water, 
100  parts  of  water  dissolving  12'04  parts  of  salt  at  12°,  and  only 
7*47  at  100°.  The  strontium  salt  forms  prismatic  prisms  containing 
^  Ho  0  :  100  parts  of  water  dissolve  13*61  parts  of  the  anhydrous 
salt  at  14°,  and  2*72  at  100°.  The  calcium  salt  crystallizes  with 
1  H3  O  :  1 00  parts  of  water  dissolve  4*02  parts  of  the  anhydrous 
salt"  at  13°,  4-09  at  17°,  and  1*20  at  100°.  The  magnesium  salt 
crystallizes  with  4  Ho  0  :  100  parts  of  water  dissolve  25*01  parts 
at  15°,  and  21*71  at  100°.  The  aluminium  and  ferric  salts  form 
voluminous  and  almost  insoluble  precipitates.  The  manganese 
salt  micaceous  crystals  containing  2  Ho  0,  or,  if  deposited  at  high 
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temperatures,  1  H^  0  :  100  parts  of  water  dissolve  12'63  parts  of 
the  anhydrous  salt  at  18°,  and  2' 71  at  100°.  The  nickel  salt  yields 
apple-green  scales  containing  4  Ho  0,  and  only  loses  the  last  mole- 
cule completely  at  140° :  100  parts  of  water  dissolve  0*65  part 
of  the  anhydrous  salt  at  15°,  4*07  parts  at  100°.  The  cobalt  salt 
forms  pale  red  prisms  containing  4  Ho  0,  which  it  loses  at  110° : 
the  anhydrous  salt  is  of  an  intense  bluish  violet  colour  :  100  parts 
of  water  dissolve  1'56  parts  at  15°,  3"09  at  100°.  The  zinc  salt 
crystallizes  with  2  Ho  0  :  100  parts  of  water  dissolve  0*267  part  at 
10°  and  0"217  at  100°.  The  copper  salt  forms  a  voluminous  bluish 
green  precipitate ;  when  this  is  quickly  pressed  and  dried,  it 
contains  one  molecule  of  H3  0,  but  if  allowed  to  remain  under  water 
takes  up  another  molecule  of  H^  0,  and  then  forms  small  deep  blue 
crystals :  100  parts  of  water  dissolve  0'024  part  of  the  anhydrous 
salt  at  15°,  0-029  at  17°,  and  0-063  at  100°.  The  lead  salt  forms 
an  anhydrous  white  precipitate :  100  parts  of  water  dissolve 
0-0206  part  at  12-5°,  0-0217  at  16°,  and  0-0217  at  100°.  The 
r/iercuric  salt  forms  an  anhydrous  crystalline  precipitate  :  100  parts 
of  water  dissolve  0-0287  part  at  11°,  0-0125  at  100°.  The  silver 
salt  is  stable  towards  light,  and  forms  small  glittering  scales  :  100 
parts  of  water  dissolve  0-0166  part  at  14°,  and  0-0491  at  100°. 

The  salts  of  heavier  metals  were  mostly  prepared  by  double 
decomposition.  Precipitation  often  takes  place  very  slowly  in  the 
cold,  but  is  accelerated  by  stirring  or  heating  the  solution.  The 
salts  of  adipic  acid  resemble  those  of  suberic  acid  in  many  respects, 
but  they  are  all  more  soluble  than  the  latter. 

Preparation  of  Monochloracetic  Acid.  W.  Hentschel.  (Ber. 
der  deutsch.  chem.  Ges.,  xvii.  1286.)  Acetic  anhydride  is  heated  at 
100°  C.  in  a  suitable  tubulated  retort,  and  a  stream  of  dry  chlorine 
gas  passed  into  the  liquid,  a  slow  stream  of  glacial  acetic  acid 
being  allowed  to  flow  in  at  the  same  time.  When  the  absorption 
of  chlorine  slackens,  the  mixture  is  distilled,  and  the  fraction 
180-187°,  which  forms  the  principal  product,  collected  separately. 
The  reactions  occur  in  accordance  with  the  following  equations : — 

I.  (C  Hg  -C  0)2  0  +  Clg  =  C  H2  CI  -C  0  0  H -h  C  H3  -C  0  CI. 
II.  CH3-COCl  +  CH3-COOH-(CH3-CO)204-HCl. 

A  few  kilograms  of  the  anhydride  are  a  suitable  quantity  to 
work  upon. 

The  History  of  Creasote,  Cedriret,  and  Pittacal.  Prof.  C. 
Schorlemmer.  (A  paper  read  before  the  Manchester  Section 
of  the  Society  of  Chemical  Industry,  and  printed  in  the  Society's 
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Journal,  Marcli  SOtli,  1885.)  This  interesting  and  exhaustive  paper 
deals  with  the  history  of  the  subject,  and  furnishes  an  excellent 
summary  of  its  entire  literature.  We  must  confine  ourselves  here 
to  a  mere  reference  to  the  journal  quoted,  and  to  a  reprint  of  the 
essay  in  PhavTJiaceutical  Journal,  3rd  series,  xv.  1046-1051,  since 
the  paper  is  not  suited  for  useful  condensation  or  abstraction. 

Terpenes.  0.  Wallach.  {Liehig's  Annalen,  gcx.-k.yH.^^II-^O'I.) 
The  author  proposes  to  classify  the  terpenes  as  follows  : — 

A.  Hemiterpenes  or  Pentenes,  CjHg. 

B.  True  Terpenes,  C^q  Hjg,  divided  into  the  following  groups  : — 
1.  Finenes  (boiling  point,  160°).  2.  Gamphe^ies  (melting  point,  50°, 
boiling  point  below  160°).  3.  Limonenes  (boiling  point,  175-177°). 
4.  JDipentenes  (boiling  point  181°) . 

0.  Polyterpenes.  1.  Tripentenes,  C^^  Ho.^  (boiling  point,  250- 
260°),  such  as  cedrene,  cubebene,  etc.  2.  Tetrapentenes,  Ooq  Hg^ 
(boiling  point  above  300°),  for  example,  colophene.  3.  Polyter- 
penes (Cjo  Hjg)a',  such  as  caoutchouc,  etc. 

This  classification  is  based  on  the  author's  examination  of  the 
tetrabromides  of  a  number  of  essential  oils,  for  particulars  of 
which  reference  should^be  made  to  the  original  paper. 

A  New  Terpene.  C.  le  Nobel.  (C/^em.  Oe^zfr.,  1884,  184,185.) 
The  author  observed  that  the  urine  of  a  patient  to  whom  copaiva 
balsam  had  been  administered,  gave  a  red  coloration  with  hydro- 
chloric acid.  This  reaction  is  due  to  a  terpene,  Coq  Hgo,  which  can 
be  separated  b}^  Strauss's  method.  After  boiling  with  soda  solu- 
tion, the  separated  oil  is  shaken  up  with  a  large  volume  of  water, 
dilute  hydrochloric  acid  added,  and  the  milky  solution  filtered.  A 
yellow  oily  substance  remains  on  the  filter ;  this  is  dissolved  in  95 
per  cent,  alcohol,  and  some  time  after  filtering  off  a  white  amor- 
phous resin  separates.  The  liquid  is  concentrated,  and  yields  an 
oil  boiling  at  250-260° ;  this  is  soluble  in  95  per  cent,  alcohol, 
ether,  amyl  alcohol,  and  fatty  oils,  and  sparingly  in  chloroform. 
The  alcoholic  solution  becomes  violet-blue  with  hydrochloric  acid, 
and  shows  the  characteristic  absorption-bands  described  by 
Quincke. 

Camphor.  H.  Goldschmidt  and  R.  Ziirrer.  {Ber.  der  deutsch. 
cliem.  Ges.,  xvii.  2069-2073.)  Nageli  has  shown  that  camphor  is 
converted  by  hydroxylamine  into  camphor-oxime,  C^q  Hj^  N  0,  this, 
by  the  action  of  acetic  chloride  into  an  anhydride,  CjoHj-N, 
which,  finally,  by  heating  with  alcoholic  potash,  is  converted  into 
isocamphoroxime.  The  authors  show  that  the  last  two  compounds 
are  respectively  the  nitrile  and  the  amide  of  a  new  acid,  campho- 
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lenic  acid.  The  anliyclride  (nitrile),  CjoH^jN,  like  other  nitriles, 
unites  with  hjdroxylamine  to  form  a  compound,  C^q-^is-^s  ^' 
crystallizing  in  white  plates,  and  melting  at  101°.  It  is  soluble 
both  in  acids  and  in  alkalies. 

Gampholenic  acid,  Cg  H^j  'C  0  0  H,  is  prepared  from  the  nitrile, 
CioHj^N,  by  long  boiling  with  alcoholic  potash,  etc.  It  is  a 
colourless  oil  of  a  peculiar  odour,  boils  at  254-255°,  is  insoluble  in 
water,  and  has  marked  acid  properties.  It  is  isomeric  with  Mont- 
golfier's  camphic  acid.  The  ammonium  salt  is  converted  into 
isocamphoroxime  by  heating  it  for  some  hours  at  150°.  Isocam- 
phoroxime  is  converted  into  the  nitrile,  C^o  ^r^  N"?  hy  distillation 
with  phosphoric  sulphide. 

In  the  expectation  that  carvoxime  would  behave  like  camphor- 
oxime,  it  was  treated  with  acetyl  chloride,  but  was  found  to  yield 
not  an  anhydride  but  an  acetyl-derivative,  C^q  H14NO  Ac,  a  yellow 
oil  decomposing  on  heating. 

Trichlorocamphor.  P.  Cazeneuve.  {Gomptes  Bendus,  xcix. 
609-611.  From  Journ.  GTiem.  Soc.)  Monochlorocamphor  (melting 
at  83-84°)  is  heated  on  a  water-bath  and  saturated  with  chlorine 
gas.  The  product  is  washed  repeatedly  with  water  in  order  to 
remove  hydrochloric  acid,  then  dissolved  in  alcohol,  and  the  solu- 
tion placed  in  a  mixture  of  ice  and  salt,  when  it  separates  into 
two  layers,  the  lower  of  which  is  a  molecular  combination  of  the 
trichlorocamphor  with  alcohol,  solidifying  below  0°.  This  com- 
pound is  decomposed  by  water,  the  product  compressed  in  order 
to  expel  a  liquid  substance,  which  is  in  all  probability  a  more 
highly  chlorinated  derivative,  and  then  purified  by  repeated  solu- 
tion in  alcohol  and  precipitation  by  water.  The  trichlorocamphor 
thus  obtained  has  the  composition  Cjo  H^g  CI3  0,  and  forms  white 
microscopic  crystals,  which  have  very  little  odour,  and  resemble 
terebenthene  derivatives.  It  is  insoluble  in  water,  but  dissolves 
easily  in  cold  alcohol,  ether,  chloroform,  carbon  bisulphide,  and 
the  other  solvents  for  camphor.  It  melts  and  solidifies  at  +  54°, 
liquefies  in  the  vapours  of  ether  and  chloroform,  like  the  mono- 
and  di-derivatives,  and  in  alcoholic  solution  has  a  dextrorotatory 
power  [a]  =  +  64°.  When  boiled,  it  decomposes  with  evolution  of 
hydrochloric  acid  and  formation  of  a  carbonaceous  residue. 

From  its  appearance,  solubilities,  and  crystalline  form,  this 
derivative  seems  to  belong  to  the  ^-series  of  chlorocamphors. 

Preparation  of  Vanillin.  W.  Haarmann  and  C.  L.  Reimer. 
{Dingl.  polyt.  Journ.,  ccliii.  391.)  When  coniferin  is  oxidized  with 
aqueous  chromic  acid,  it  is  converted  into  glucovanillin.      For  this 
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purpose  a  solution  of  10  parts  of  coniferin  in  200  parts  of  water  is 
treated  at  the  ordinary  temperature  with  a  solution  of  8  parts  of 
chromic  acid  dissolved  in  a  small  quantity  of  water,  and  the  mixture 
allowed  to  stand  for  several  days.  Barium  carbonate  is  then  added 
to  precipitate  the  chromium.  The  solution  is  evaporated  to  a  small 
bulk,  treated  with  alcohol  and  filtered.  The  filtrate,  on  evapora- 
tion, yields  crystals  of  glucovanillin,  melting  at  170°.  Concentrated 
sulphuric  acid  dissolves  coniferin,  forming  a  deep  violet  solution, 
whilst  with  glucovanillin  it  gives  a  pale  yellow  solution.  On 
treating  glucovanillin  with  emulsin  in  aqueous  solution,  or  on 
boiling  it  with  dilute  mineral  acids,  it  is  resolved  into  glucose 
and  vanillin.  The  latter  may  be  extracted  from  the  solution  by 
ether. 

Chlorophyll.  Dr.  Hansen.  (Nature,  July  3rd,  1884.)  This 
paper  consists  of  an  interesting  resume  by  Mr.  MacMunn  of  the 
author's  recent  researches  on  chlorophyll.  In  Dr.  Hansen's  opinion 
chlorophyll  consists  of  two  colouring  matters,  a  green  and  a 
yellow,  the  relative  proportions  being  100  of  the  former  to  1  of  the 
latter.  They  are  not  combined,  but  exist  side  by  side  in  the  plant. 
Both  have  been  obtained  in  the  crystalline  state,  the  green  form- 
ing spheroidal  crystals,  and  the  yellow  crystallizing  in  needles. 
This  has  been  effected  by  removing  the  fatty  matters,  accompany- 
ing them  by  saponification,  and  separating  the  chlorophyll  yellow 
by  petroleum  spirit,  in  which  it  is  soluble,  while  the  chlorophyll 
green  is  not.  The  solution  of  the  latter  shows  a  red  fluorescence, 
but  that  of  the  yellow  shows  none. 

Chlorophyll.  E.  Guignet.  (Gomptes  Eendus,  c.  434-437.) 
This  paper  contains  an  account  of  a  study  of  chlorophyll  and  some- 
of  its  compounds,  from  the  results  of  which  the  author  arrives  at 
the  conclusion  that  this  substance  is  a  much  more  definite  and 
stable  compound  than  is  generally  supposed.  Unaltered  chloro- 
phyll is  found  in  the  excretions  of  many  animals,  and  even  in 
peat. 

Morin.  R.  Benedikt  and  K.  Hazura.  {Monatsh.  Chem.,  v. 
165-176.)  Morin  is  the  pure  yellow  colouring  matter  of  fustic 
{Morus  tinctorid).  Maclurin,  also  well  known  as  a  constituent  of 
this  wood,  is  not  regarded  by  the  authors  as  a  dye,  as  it  only  gives 
a  pale,  dirty,  yellowish  brown  colour  on  goods  mordanted  with 
alumina,  while  morin  gives  intense  pure  yellows.  Morin  is  best 
prepared  as  follows  : — 

20  kilos  of  fustic  extract  of  20°  Baume  is  well  mixed  with  an 
equal  volume  of   water  and  a  little  hydrochloric  acid,  the  clear 
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liquid  is  decanted,  and  the  residue  repeatedly  treated  with  acidu- 
lated water  in  similar  manner,  until  the  washings  are  no  longer 
yellow.  The  residue  is  then  pressed,  powdered,  and  air  dried. 
The  crude  morin  so  obtained  is  dissolved  in  alcohol  by  aid  of  heat, 
and  one-tenth  of  the  volume  of  hot  water  added  ;  on  cooling,  pure 
morin  separates.  The  filtrate  is  again  heated  to  boiling,  and  a 
small  quantity  of  hot  water  added,  when  more  morin  separates. 
This  is  repeated  on  the  filtrate  until  the  last  addition  of  water 
causes  no  separation.  The  various  crystallizations  are  then  mixed 
together  and  recrystallized  in  a  similar  manner. 

The  reduction  of  morin  with  sodium  amalgam  was  found  by  the 
authors  to  yield  phloroglucinol  and  an  acid  yielding  resorcinol  on 
distillation. 

Chemical  Constituents  of  Plants.  M.  Ballo.  (Pharm.  Journ., 
3rd  series,  xv.  46.)  The  author  contributes  an  important  paper 
on  this  subject  to  the  "  Proceedings  of  the  German  Chemical 
Society."  He  thinks  that  oxalic  acid  has  a  much  more  important 
function  in  vegetable  physiology  than  is  generally  supposed,  car- 
bohydrates being  formed  from  the  reduction  of  this  and  other 
vegetable  acids,  rather  than  by  direct  synthesis  from  carbonic 
acid  and  water.  Tartaric  acid,  on  the  other  hand,  is  a  product 
either  of  the  oxidation  of  carbohydrates  or  of  the  reduction  of 
oxalic  acid,  as  is  also  the  glycolic  acid  which  occurs  in  unripe 
grapes,  and  in  the  leaves  of  the  wild  vine.  As  regards  all  other 
products  of  oxidation,  the  less  the  amount  of  oxidation  the  more 
complicated  is  the  product,  and  the  more  closely  related  to  the 
original  substance ;  while,  when  oxidation  is  carried  on  further, 
we  get  the  original  substances  by  which  the  plant  is  nourished. 
The  vegetable  acids  are  the  most  common  products  of  oxidation  in 
the  plant.  A  portion  of  the  oxalic  acid  is  used  in  the  decomposi- 
tion of  calcium  sulphate,  the  rest  as  the  raw  material  for  the  pro- 
duction of  glycolic,  tartaric,  malic,  and  succinic  acids. 

If  formic  acid  is  heated  with  nitric  acid,  it  is  oxidized  into  car- 
bonic acid  and  water,  the  nitric  acid  being  reduced  to  nitrous 
oxide  ;  but  at  the  commencement  of  the  process  oxalic  acid  is 
formed,  and  the  author  believes  that  this  process  also  takes  place 
in  nature  according  to  the  equation, — 

2H2C02  +  0  =  H2C204-fH20, 

and  that  this  is  one  of  the  reasons  why  nitrates  are  so  valuable  to 
the  growing  plant.  In  the  living  plant  a  portion  of  the  nitrates 
is   used   in   the    production   of    ammonia,    and  other   substances 
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nearly  related  to  it,  and  another  in  the  conversion  of  amide  com- 
pounds into  alcohol  compounds.  The  greater  part  is  reduced  to 
the  state  of  nitrous  oxide,  and  from  this  nitric  acid  is  again  formed 
through  the  agency  of  oxygen  and  water.  Hence  a  small  quantity 
of  nitrate  can  bring  about  the  formation  of  a  large  quantity  of 
oxalates. 

Electric  currents  exist  without  doubt  in  the  living  plant,  and 
it  is  possible  that  in  some  cases  these  may  be  converted  into 
chemical  work  consisting  in  the  decomposition  not  merely  of 
water,  but  also  of  salts.  The  products  of  decomposition  of  these 
salts  may  cause  the  formation  of  metal  derivatives  at  the  negative 
pole,  of  derivatives  with  negative  radicals  at  the  positive  pole. 
Elsewhere  these  substances  may  again  combine  with  one  another, 
and  the  same  process  be  then  again  repeated.  Hence  the  com- 
paratively small  quantity  of  inorganic  salts  found  in  plants. 

Researches  on  Digestion.  M.  Ogata.  (Bied.  Centr.,  1884. 
From  Journ.  Ghem.  Soc.)  The  author  reports  experiments  on 
digestion  when  the  inner  coating  of  the  stomach  had  been  re- 
moved, and  he  finds  that  the  glands  of  the  large  intestine  are 
capable  of  carrying  on  the  process  of  digestion  of  flesh,  raw  and 
cooked  eggs,  and  other  albuminous  foods,  which,  when  divided  into 
small  portions,  are  easily  decomposed  by  the  secretions.  Edinger 
concludes  from  his  investigations  that  acid  reaction  does  not  take 
place  in  the  intestine,  but  on  the  surface  of  the  stomach.  Falk 
has  investigated  the  action  of  the  digestive  fluids  on  ferments. 
Yeast  is  not  injured  in  its  action  by  trypsin,  or  decomposing 
infusion  of  pancreas,  but  it  is  by  bile,  which  precipitates  the  in- 
vertin,  at  least  after  standing  some  hours.  The  influence  of  saliva 
and  gastric  juice  could  not  be  determined,  as  both  secretions 
invert  cane-sugar.  Alcoholic  fermentation  is  not  hindered  by 
saliva,  pancreatic  fluid,  or  bile  ;  gastric  juice  and  hydrochloric 
acid  of  equal  concentration  prevent  it ;  bacteria  destroy  yeast  in  a 
short  time.  Zawarykin  contributes  to  the  knowledge  of  absorp- 
tion of  fat  in  the  intestines  of  animals.  He  has  observed  that  the 
'lymph  cells  take  up  the  fatty  particles  by  a  sort  of  amoeboid  move- 
ment, raising  and  lowering  themselves  in  alternate  regular  mo- 
tions ;  the  fat  is  then  directly  absorbed  into  the  venous  blood. 
Voigt  has  made  extensive  experiments  on  the  functions  of  the 
bile  in  taking  up  nourishment  from  the  intestinal  canal.  He  says 
that  in  the  digestion  and  absorption  of  albumen  in  the  form  of 
flesh,  the  bile  does  not  play  an  important  part.  Glucose  or  bread, 
when  eaten  with  meat,  does  not  affect  the  absorption.     On  the 
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contrary,  bile  plays  a  most  important  part  in  the  absorption  of 
fat.  The  antiseptic  properties  of  bile  have  not  been  proved,  and 
the  food  taken  does  not  appear  to  influence  the  composition  of  the 
bile  ;  but  the  dry  matter  contained  in  it  depends  greatly  on  the 
amount  of  nourishment  taken. 

The  Testing  of  Pepsin.  P.  Vigier.  (Joum.  de  Pharm.  [5], 
ix.  398-402,  461-468  ;  and  x.  17-21.)  As  the  result  of  numerous 
experiments,  the  author  recommends  the  following  method  for  the 
valuation  of  pepsin  : — Medicinal  pepsin  powder,  0-5  gram ;  water, 
60  ;  hydrochloric  acid,  officinal,  0'6 ;  mutton,  pork,  or  veal  fibrin, 
washed  and  strained,  10  grams.  Heat  at  50°  on  a  water-bath  for 
six  hours,  with  frequent  agitation  until  the  fibrin  is  dissolved ; 
this  takes  place  very  rapidly,  then  shake  every  hour  ;  after  six 
hours,  10  c.c.  of  the  filtered  liquor  should  give  no  turbidity  on  the 
successive  addition  of  30-40  drops  of  nitric  acid  ;  0*2  gram  of  the 
pepsin  extractive  ought  to  give  the  same  results.  The  aptitude 
of  a  pepsin  to  dissolve  fibrin  is  a  character  of  no  value,  for  a  good 
pepsin  can  dissolve  three  or  four  thousand  times  its  weight  of 
fibrin,  if  the  amount  of  acidified  water  present  is  proportional  to 
the  amount  of  fibrin ;  the  true  test  is  the  power  to  convert  the 
fibrin  into  peptone.  The  author  asserts  that  the  only  character 
which  indicates  in  a  precise  manner  that  the  digestion  is  complete, 
is  the  absence  of  all  precipitation  and  turbidity  on  the  addition  of 
nitric  acid.  The  fibrin  employed  should  be  obtained  by  vigorously 
stirring  up  warm  blood  with  a  bundle  of  twigs,  washing  in  a  large 
quantity  of  water  until  colourless,  and  then  pressing  in  cloth.  It 
may  be  preserved  in  glycerol,  but  the  results  are  not  so  good  as 
with  fresh  material.  Results  obtained  by  the  author  point  to  the 
fact  that  the  accumulation  of  peptone  in  the  solution  tends  to 
prevent  further  action  of  the  pepsin,  and  that  the  action  of  the 
pepsin  is  considerably  increased  if  the  peptone  produced  be  suffi- 
ciently diluted;  hence  the  necessity  of  drinking  sufficient  fluid 
during  a  meal.  These  results  appear  to  show  that  pepsin  acts  as 
a  living  ferment. 

Estimation  of  Urea.  A.  W.  Grerrard.  (Pharm.  Joum.,  3rd 
series,  xv.  464.)  The  author  gives  a  description  and  woodcut 
illustration  of  a  simplified  form  of  apparatus  for  estimating  urea 
by  the  hypobromite  method.  For  particulars,  reference  should  be 
made  to  the  original  paper. 

Influence  of  Potassium  Bromide  on  Nutrition.  B.  Schulze. 
(Zeitschr.  fiir  Biol,  xix.  301-312;  Joum.  Chem.  Soc,  1884,850-852.) 
The  favourable  results  that  have  been  obtained  by  the  use  of 
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bromide  of  potassium  in  different  kinds  of  nervous  disorders, 
especially  epilepsy,  lead  one  to  the  conclusion  that  the  functions 
of  the  nervous  system  suffer  a  change  under  the  influence  of  the 
drug.  The  author  conducted  the  experiments  on  himself,  taking 
a  diet  of  known  composition,  and  observing  very  regular  habits. 
The  drug  was  taken  in  10-gram  doses,  divided  into  two  portions 
of  5  grams  each,  dissolved  in  300  c.c.  water,  and  taken  at  intervals 
of  four  hours.     The  daily  ration  was  as  follows  : — 


Grams. 

220  grams  fresh  meat, 

containing 

7-13  N. 

55      „ 

air-dried  wheaten   bread,    con- 

taining 

. 

0-92  „ 

30      „ 

fat-free  cocoa,  containing. 

1-14,, 

30     „ 

butter 

. 

— 

30      „ 

sugar 

. 

— 

5      „ 

salt   . 

— 

1500  c.c. 

water 

Total 

— 

9-19  N. 

Date. 

Body-weight. 

KBr,  gram. 

Volume,  c.c. 

Absolute 
weight. 

July  4th 

„     5th 

„     6th 

„     7th 

„     8th 

„     9th 

„  10th 

„  11th 

„  12th 

„  13th 

142-0 
140-5 
189-5 
138-5 
137-5 
136-0 
135-5 
135-5 
135-5 
1350 

10 
10 

10 

668-0 
611-0 
678-5 
630-5 
946-5 
875-0 
630-6 
609-5 
865-0 
671-0 

685-7 
627-5 
696-2 
646-9 
969-0 
894-9 
647-0 
625-6 
884-7 
687-6 

Date. 

Specific 
gravity 

N. 
• 

s.                p. 

i   • 

July  4th 

„     5th 

„     6th 

„     7th 

„     8th     ....     . 

„     9th 

„  10th 

„  11th 

„  12th 

„  13th 

1-026 
1-027 
1-026 
1-026 
1-024 
1-023 
1-026 
1-026 
1-023 
1-025 

10-57 
10-72 
12-15 
11-25 
11-90 
11-24 
10-74 
11-10 
11-33 
10-45 

0-701 
0-684 
0-724 
0-716 
0-738 
0-776 
0-761 
0-725 
0-734 
0-704 

0-806 
0-680 
0-889 
0-825 
0-680 
0-638 
0-734 
0-832 
0-699 
0-723 

The  experiment  lasted  from  the  4th  to  13th  July.    On  each  day, 
the  volume,  sp.  gr.,  and  absolute  weight  of  the  urine  were  deter- 
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mined,  as  well  as  its  nitrogen,  sulphur,  and  phospliorus,  a  record 
also  of  the  body-weight  and  temperatare  was  kept  (see  table  on 
previous  page).  In  the  feces,  the  nitrogen  only  was  determined. 
The  numbers  obtained  from  the  faeces  were  so  irregular  that  it 
was  difficult  to  say  whether  the  bromide  had  any  influence  on  the 
digestion  df  the  food. 

Taking  the  average  of  the  first  four  days  as  the  normal  elimina- 
tion, there  is  a  large  increase  in  the  volume  of  urine  on  the  day 
the  di^ug  was  taken.  On  repeating  the  dose  on  July  9th,  the  in- 
crease was  not  so  marked :  this  can  only  be  explained,  the  author 
says,  by  the  supposition  that  there  was  an  insufficiency  of  water 
in  the  food  and  body  to  cause  an  increase  in  volume.  The  in- 
creased quantity  of  water  eliminated  is  not  connected  with  the 
excretion  of  the  drug  which  passes  in  small  quantities  only  on  the 
first  day,  but  in  large  quantities  on  the  second  day,  when  the 
amount  of  urine  excreted  is  again  normal. 

When  the  nitrogen  is  taken  alone,  the  influence  of  the  bro- 
mide is  not  very  clear,  for  on  the  8th  July  there  was  a  moderate 
increase ;  on  the  9th,  when  a  further  increase  might  have  been 
expected  from  the  second  dose,  the  nitrogen  was  normal.  The 
sulphur  and  phosphorus,  however,  show  a  regular  and  marked 
change,  the  former  an  increase,  the  latter  a  decrease.  The  author 
supposes  the  balance  of  nitrogen  elimination  is  attributable  to  the 
fact  that  the  minus-nitrogen  of  the  phosphorized  constituents, 
nuclein,  lecithin,  and  the  plus-nitrogen  from  the  increased  decom- 
position of  sulphur-yielding  bodies,  compensate  each  other.  He 
concludes  from  this,  that  under  the  influence  of  bromide  of  potas- 
sium, a  decided  diminution  of  metabolism  occurs  in  the  nervous 
tissue,  and  along  with  it  a  decided  diminution  of  nervous  activity. 

Myosin  and  Other  Constituents  of  the  Muscle.  A.  D  a n i  1  e  w  s k y . 
(Bull.  Soc.  Ghim.,  xli.  254,  255.)  The  basicity  of  myosin  depends 
on  the  number  of  amidogen-groups  which  it  contains,  and  their 
number  varies  in  myosins  of  different  origin.  It  always  contains 
a  small  quantity  of  magnesium  and  phosphoric  acid,  the  former  of 
which  appears  to  be  combined  with  organic  radicals ;  when  these 
inorganic  constituents  are  removed  by  treatment  with  dilute  acids, 
the  myosin  is  thereby  converted  into  syntonin.  The  latter  does  not 
exist  in  living  tissues.  Syntonin  can  be  converted  into  myosin, 
and  if  the  syntonin  is  optically  active  the  resulting  myosin  is 
likewise,  and  vice  versa.  Optically  active,  myosin  and  syntonin 
are  rendered  optically  inactive  by  boiling  for  some  time  with  a  lO 
per  cent,  solution  of  hydrochloric  acid.     Besides  myosin,  muscular 
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tissue  contains  a  feeble  base,  analogous  to  nuclein,  which  the 
author  has  designated  myostro'ine.  At  a  high  temperature,  and  in 
presence  of  dilute  acids,  this  compound  yielded  syntonin  (derived 
from  myosin,  which  it  contained),  clionclropeptone,  and  lecithin,  the 
last  of  which  can  also  be  obtained  from  the  nuclein  of  cow's  milk 
and  yeast.  Myosin  and  myostroine  constitute  70  per  cent,  of  the 
solid  residue  of  muscle.  This  total  quantity  is  uniformly  found 
in  muscle  from  different  sources,  but  the  proportion  of  the  two 
constituents  is  subject  to  considerable  variation.  It  appears  that 
the  more  active  the  work  done  by  the  muscle,  the  greater  is  the 
proportion  of  myostroine  which  it  contains,  this  compound  having 
been  formed  at  the  expense  of  the  myosin. 

Studies  on  Blood.  H.  Struve.  {Joum.  prakt.  Ghem.  [2],  xxix. 
305-350.  From  Journ.  Ghem.  Soc.)  The  author  contests  the  hitherto 
accepted  view  of  the  composition  of  blood-crystals,  which  according 
to  Preyer  are  oxyhasmoglobin,  of  the  formula  CgQQH9gQ]N';^54reS3  0i79. 
The  author  finds  that  these  crystals  are  rendered  insoluble  by 
treatment  wdth  alcohol  without  changing  their  form,  and  that 
they  can  then  be  further  decolorized  by  treatment  with  alcoholic 
ammonia,  glacial  acetic  acid,  strong  sulphuric  acid,  or  chlorine 
water,  and  therefore  regards  them  as  crystals  of  a  colourless 
albuminous  substance,  accompanied  by  a  minute  quantity  of  one 
or  more  blood-colouring  matters.  By  extracting  with  ether, 
water,  and  alcohol  respectively,  the  author  has  obtained  from 
the  blood  corpuscles  three  distinct  groups  of  compounds.  The 
portion  soluble  in  ether  is,  at  ordinary  temperatures,  a  brown 
mass,  which  is  generally  soapy,  but  sometimes  crystalline.  When 
heated,  it  melts  and  burns,  emitting  an  odour  of  fat  and  acralde- 
hyde ;  the  ash  contains  traces  of  phosphoric  acid,  but  no  iron. 
Its  solution  gives  an  absorption-band  in  the  red,  and  it  contains 
cholesterin,  lecithin,  cerebrin,  and  glycerides.  The  aqueous  ex- 
tract, on  the  other  hand,  leaves  on  evaporation  an  amorphous 
mass  of  dark  colour,  readily  soluble  in  alcohol  and  water,  but  only 
slightly  so  in  ether.  Its  solution  gives  a  strong  absorption-band 
corresponding  with  Preyer's  oxyhaamatin  alkali ;  it  gives  no  pre- 
cipitate with  lead  acetate  or  mercuric  chloride  in  the  cold,  but  the 
colouring  matter  is  completely  precipitated  on  boiling.  Acids 
produce  a  precipitate  even  in  the  cold ;  this  is  readily  soluble  in 
alkalies  and  alkaline  carbonates  without  evolution  of  ammonia.  It 
gives  no  hsemin-crystals  ;  the  ash  contains  ferric  oxide,  phosphoric 
acid,  and  silica.  Elementary  analyses  of  the  colouring  matter  point 
distinctly  to  its  being  a  mixture  of  several  substances.    The  author 
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regards  the  colouring  matter  as  a  feeble  acid,  which  is  probably 
combined  in  the  blood  with  soda  or  some  organic  base,  and  pro- 
poses to  name  it  hcematic  acid.  The  third  group  of  substances  is 
obtained  from  the  corpuscles  by  extraction  with  alcoholic  am- 
monia, and  is  represented  by  a  single  crystalline  colouring  matter, 
which  is  quite  insoluble  in  water,  alcohol,  ether,  and  dilute  acids, 
sparingly  soluble  in  dilute  ammonia;  the  ash  consists  almost  wholly 
of  ferric  oxide.  The  alkaline  solutions  of  the  colouring  matter 
exhibit  the  specti'um  of  Preyer's  oxyhtematin-alkali ;  on  adding 
an  acid,  the  colouring  matter  is  precipitated  quantitatively  in  an 
amorphous  state ;  this  colouring  matter  yields  hsematin-crystals. 
The  ultimate  analysis  corresponds  with  the  empirical  formula, 
CyoHg^NgFeoOjo,  which  agrees  very  closely  with  Hoppe-Seyler's 
formula  for  haomatin,  Cgg  H^q  Ng  Fco  O^q-  The  author  is  of  opinion 
that  the  haematin  analysed  by  Hoppe-Seyler  was  impure,  and  that 
this  may  account  for  the  diiference.  Owing  to  its  behaviour  with 
alkalies,  the  author  regards  this  crystalline  colouring  matter  as  a 
feeble  acid,  and  proposes  for  it  the  name  of  hcemic  acid.  The  blood- 
crystals  are  thus  to  be  considered  as  crystals  of  a  blood-albumen 
(globulin  crystals)  free  from  iron,  which  are  coloured  by  a  definite 
quantity  of  haematic  and  hsemic  acids.  The  quantitative  determina- 
tion of  these  two  acids  is  at  present  impossible ;  but  supposing  the 
colouring  matter  to  be  entirely  haemic  acid,  and  if  the  proportion 
of  iron  in  the  blood-crystals  be  '42  per  cent.,  and  in  hcemic  acid 
8" 71  per  cent.,  then  the  blood-crystals  are  composed  of  globulin- 
crystals  95' 18  per  cent.,  hgemic  acid  4*82  per  cent.  Moreover, 
since  the  above  empirical  formula3,  both  of  the  blood-crystals  and 
of  haemic  acid,  are  calculated  from  the  proportion  of  iron  they 
contain,  the  difference  between  the  two  must  be  the  empirical 
formula  of  the  globulin-crystals — 

Cjgg  H3Q9  NjQ  S  Ojg,  taking  Preyer's  formula,  and 
CoQo  H331  ^53  S  0  go,  from  Hiifner's  formula. 

It  is  at  present  impossible  to  decide  between  the  above  formulae, 
but  it  is  especially  interesting  that  the  percentage  composition 
indicated  by  either  of  them  corresponds  in  a  remarkable  manner 
with  that  given  by  Gorup-Besanez  for  the  albuminoids  in  general. 
According  to  the  author's  theory,  all  the  spectroscopic  pheno- 
mena exhibited  by  solutions  of  blood  are  due  exclusively  to  the 
colouring-matters,  haematic  and  haemic  acids  ;  he  has  not,  however, 
succeeded  in  artificially  producing  by  means  of  mixtures  of  these 
two  bodies,  the  bands  a  and  ^,  Avhich  are  characteristic  of  oxy- 
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lisemoglobin,  and  which  are  exhibited  by  all  fresh  solutions  of 
blood.  All  the  other  spectroscopic  phenomena  of  blood  solutions, 
e.g.,  the  spectra  of  haemoglobin,  metahcemoglobin,  and  hae'mochro- 
mogen,  are  to  be  regarded  as  spectra  of  certain  definite  products 
of  oxidation,  reduction,  or  decomposition  of  hfematic  and  hsemic 
acids. 

The  Colouring  Matter  of  Blood.  M.  Nencki  and  N.  Sieber. 
{JBer.  der  deutsch.  chem.  Ges.,  xvii.  2267-2276.)  The  authors  find 
that  the  use  of  amyl  alcohol  as  a  solvent  forms  a  very  good  method 
for  obtaining  heemin  from  blood,  and  give  full  directions  for  its 
preparation.  From  a  study  of  some  of  its  derivatives  and  decom- 
position products,  they  arrive  at  the  conclusion  that  the  colour- 
ing matter  of  blood  and  the  conversion  may  be  expressed  by  the 
equation 

C32 1132^404^0   +   2HoO   =   C33H3gNi06   +   Fe. 
HaDHiatin.  Bilirubin. 

Alkaloids  Produced  by  Putrefaction.  L.  Brieger.  (Ber.  der 
deutsch.  chem.  Ges.,  xvii.  1137-1139.)  Z.  Marino-Zucco  has  shown 
that  Selmi's  ptomaine  is  neurine  (abstract  Year-Booh  of  Pharmacy, 
1884,  p.  80).  The  author  of  this  paper  reports  that  choline  is 
converted  into  neurine  during  the  putrefaction  of  flesh.  A  hypo- 
dermic injection  of  0'04  gram  of  neurine  hydrochloride  is  fatal  to 
a  rabbit  weighing  1  kilo.,  but  at  least  0"5  gram  of  choline  hydro- 
chloride is  required  to  produce  a  similar  effect. 

Ptomaines.  L.  Brieger.  {Ber.  der  deutsch.  chem.  Ges.,  xvii. 
2741-2742.)  The  internal  organs  of  corpses  which  had  been  left 
for  24-48  hours  in  a  cool  cellar  were  cut  up,  treated  with  water 
and  enough  dilute  hydrochloric  acid  to  give  a  faintly  acid  reaction, 
the  whole  heated  nearly  to  boiling,  filtered  hot,  and  evaporated. 
The  syrup  obtained  was  repeatedly  treated  with  alcohol,  platinic 
chloride  added  to  the  alcoholic  solution,  the  precipitate  dried  and 
extracted  with  water,  when  choline  platinochloride  was  obtained. 
The  amount  of  chlorine  obtained  from  the  organs  of  one  corpse 
is  very  small,  and  no  other  basic  substance  appears  to  be  formed 
during  the  first  stages  of  the  decomposition.  By  further  putrefac- 
tion more  poisonous  substances  are  formed ;  in  one  experiment  a 
substance  was  obtained  which  resembles  muscarine  in  its  action 
on  rabbits  and  guinea-pigs,  and  in  the  composition  of  its  platino- 
chloride. 

Ptomaines.  F.  Coppola.  (Gazzetta  Chim.  Ital.,  xiv.  124-130.) 
The  results  of  the  author's  experiments  tend  to  confirm  his  previous 
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impression,  that  the  ptomaines  extracted  from  corpses  and  from 
putrid  organic  matter  in  general  do  not  always  exist  as  such  in 
the  substances  under  examination,  but  are  often  formed  in  the 
processes  used  for  their  extraction,  especially  in  those  in  which 
sulphuric  acid  is  employed. 

Ptomaines  from  Boiled  Meat.  H.  Maas,  Buchmann,  and 
Wasmund.  (Ghem.  Centr.,  1884,  975.)  The  authors  have  ex- 
perimented both  with  raw  and  boiled  meat,  and  found  that  the 
putrefaction  of  the  latter,  no  less  than  that  of  the  former,  gives 
rise  to  the  formation  of  poisonous  alkaloids. 

Formation  of  a  Ptomaine  in  Cholera,  and  Changes  in  the  Com- 
position of  Certain  Secretions  during  the  Disease.  G.  Pouchet. 
(Gomptes  Bendus,  xcix.  848  ;  c.  220-222,  and  362-364.)  The  author 
records  the  interesting  observation  that  the  alvine  ejections  of 
patients  suffering  from  cholera  invariably  have  an  alkaline  reac- 
tion, and  yield  to  chloroform  a  ptomaine  in  the  form  of  a  colourless, 
oily,  easily  oxidizable  liquid,  possessing  extremely  poisonous  pro- 
perties. A  subcutaneous  injection  containing  only  a  trace  of  this 
body  killed  a  frog  very  rapidly,  by  a  considerable  retardation  of 
the  action  of  the  heart  taking  place.  Intense  rigidity  afte-r  death 
was  observed.  This  ptomaine  has  the  charactistic  odour  of  pyri- 
dine bases.  It  oxidizes  when  exposed  to  the  air,  becoming  first 
rose-coloured  and  then  brown,  is  distinctly  alkaline,  and  gives  the 
general  reactions  of  the  alkaloids.  It  instantly  and  energetically 
reduces  a  mixture  of  potassium  ferricyanide  and  ferric  chloride, 
and  it  also  reduces  salts  of  platinum  and  gold.  The  vapours  given 
off  when  a  solution  of  the  alkaloid  or  its  hydrochloride  is  evapora- 
ted on  a  water-bath  exert  a  violent  poisonous  action,  many  of  the 
symptoms  being  those  which  are  characteristic  of  cholera.  The 
isolated  alkaloid,  however,  is  not  so  violently  poisonous,  probably 
owing  to  the  ease  with  which  it  undergoes  oxidation  during  the 
processes  necessary  for  its  isolation  and  purification. 

The  bile  collected  very  shortly  after  death  is  colourless  and  of  a 
gelatinous  consistency,  and  contains  a  large  proportion  of  water. 
The  greater  part  of  the  solid  matter  consists  of  albumen  and  mucin, 
but  leucine,  tyrosine,  and  glucose  are  always  present,  together  with 
fat  globules,  crystals  of  fatty  acid,  and  cholesterin.  The  bile  also 
contains  products  of  the  decomposition  of  the  bile  pigments,  which 
oxidize  and  reproduce  the  colour  when  exposed  to  the  air  after 
removal  of  the  albuminoids. 

The  alvine  ejections  are  very  watery  and  almost  colourlesFj  and 
Contain  a  relatively  large  proportion  of  urea  and  sodium  chloride, 
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especially  the  latter.  They  also  contain  the  products  of  the  reduc- 
tion of  bile  pigments,  but,  like  in  typhoid  fever,  they  are  almost 
invariably  free  from  skatole. 

The  urine  during  the  period  of  reaction  contains  a  larger  pro- 
portion of  organic  matter,  especially  urea,  and  a  smaller  propor- 
tion of  inorganic  salts,  especially  of  sodium  chloride.  Amongst 
substances  not  normally  present,  the  urine  contains  bile  salts  in 
variable  quantity,  albumen  in  somewhat  large  proportion  (5-9 
grams  per  litre),  glucose,  often  in  very  small  quantity,  and  a 
peculiar  albuminoid.  The  urine  also  contains  a  very  small  pro- 
portion of  a  fixed  alkaloid,  which  does  not  resemble  that  extracted 
from  the  alvine  ejections. 

The  blood  serum  contains  a  relatively  large  proportion  of  bile 
salts,  and  in  one  case  it  gave  the  chemical  and  spectroscopic  re- 
actions of  bile  pigments. 

The  author  concludes  from  his  results  that  Asiatic  cholera  is 
characterized  by  extremely  energetic  processes  of  reduction. 

Formation  of  Ptomaines  in  Cholera.  A.  Villiers.  (Comptes 
Bendus,  c.  91-93.)  The  bodies  of  two  patients,  sixty-three  years 
of  age,  who  had  died  from  cholera,  were  examined  for  alkaloids  by 
Stas's  method,  twelve  and  twenty-four  hours  respectively  after 
death.  In  both  cases  an  alkaloid  was  found  in  notable  quantity 
(at  least  0*02  gram  of  hydrochloride)  in  the  intestines,  and  in 
distinct  traces  in  the  kidneys  ;  but  the  liver  and  the  blood  in  the 
heart  contained  a  barely  appreciable  quantity.  This  alkaloid  is  a 
liquid  with  a  sharp  taste,  and  a  somewhat  distinct  odour  of  haw- 
thorn. It  yields  a  hydrochloride  which  is  neutral  to  litmus,  and 
crystallizes  in  long,  slender,  transparent,  and  highly  deliquescent 
needles.  Solutions  of  the  alkaloid  give  the  following  reactions  :  with 
mercuric  potassium  iodide,  a  white  precipitate  ;  iodine  solution 
a  brown  precipitate,  even  in  solutions  which  are  so  dilute  that 
they  give  no  precipitate  with  mercuric  potassium  iodide ;  bro- 
mine-water, a  yellow  precipitate ;  picric  acid,  a  yellow  pre- 
cipitate ;  gold  chloride,  a  yellowish  white  precipitate ;  tannin  or 
mercuric  chloride,  a  white  precipitate  in  concentrated  solutions  ; 
platinum  chloride,  or  potassium  bichromate,  no  precipitate ;  strong 
sulphuric  acid,  a  pale  fugitive  violet  coloration.  With  potassium 
ferricyanide  and  ferric  chloride,  the  alkaloid  does  not  give  the 
ptomaine  reaction  immediately,  but  the  reaction  develops  very 
slowly. 

Six  mgrms.  of  the  hydi'ochloride  in  0*5  c.  c.  of  water  injected  under 
the  skin   of   the  thigh   of   a  guinea-pig,  produced  very  marked 
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periodic  variations  in  the  contractions  of  the  heart,  followed  forty- 
five  minutes  after  injection  by  violent  trembling  of  the  limbs, 
which  rapidly  passed  away.  The  animal  refused  nourishment  and 
died  four  days  afterwards. 

The  presence  of  the  alkaloid  in  the  kidneys,  although  only  in 
small  quantity,  and  its  almost  complete  absence  from  the  liver  and 
blood,  point  to  a  rapid  elimination  by  the  urine. 

Carnine.  C.  Kruckenberg  and  H.  "Wagner.  (Chem.  Centr.^ 
1884,  107.)  The  authors  obtain  carnine  by  boiling  with  water  the 
precipitate  thrown  down  from  meat  extract  by  lead  acetate.  On 
evaporating  to  a  small  bulk,  the  carnine  crystallizes  out  after 
some  days.  A  table  given  with  the  original  memoir  gives  the 
reactions  of  carnine,  xanthine,  hypoxanthine,  paraxanthine,  guanine, 
and  a  xanthine-like  substance  obtained  by  the  authors  from 
alligator  muscle,  with  silver  nitrate,  lead  acetate,  copper  acetate, 
mercaric  chloride,  mercuric  nitrate,  picric  acid,  and  solution  of 
soda.  Carnine  is  not  widely  diffused.  The  authors  found  it  in 
some  freshwater  fish,  frog's  flesh,  but  not  in  alligator  muscle  or 
in  JEthalium  septicum. 

Cystine  and  Cysteine.  E.  Baumann.  {Zeit.  Physiol.  Chem., 
viii.  299-305.  From  Journ.  Chem.  8oc.)  If  tinfoil  is  added  to  a 
hydrochloric  acid  solution  of  cystine,  there  is  at  first  no  disengage- 
ment of  gas,  the  laevorotatory  power  also  gradually  diminishes 
until  it  reaches  a  point  where  no  further  change  takes  place.  Only 
a  very  small  quantity  of  sulphuretted  hydrogen  is  formed,  which 
is  not  in  accordance  with  the  statements  of  Dewar  and  Gamgee. 
The  hydrochloride  of  the  new  base  cysteine  is  obtained  by  evapora- 
ting the  filtrate,  after  removal  of  the  tin  by  sulphuretted  hydrogen. 
The  base  itself  can  be  best  prepared  by  carefully  neutralizing 
the  alcoholic  solution  of  the  hydrochloride,  washing  with  alcohol, 
and  drying  in  a  vacuum.  It  differs  from  cystine,  being  soluble  in 
water,  ammonia,  acetic  and  mineral  acids,  and  forms  a  fine  indigo- 
blue  colour  with  ferric  chloride,  which  rapidly  vanishes,  cystine 
being  precipitated ;  this  is  also  true  of  the  hydrochloride,  al- 
though the  colour  is  much  weaker.  When  treated  with  potash, 
it  furnishes  the  same  decomposition-products  as  cystine,  and  is 
also  very  readily  oxidized,  cystine  being  the  product  formed.  The 
author  has  assigned  to  it  the  formula  Cg  H^  N  S  Oo ;  cystine  being 
CeHi.N^S^O,. 

Concentrated  hydriodic  acid  fails  to  form  thiolactic  acid  as 
expected,  by  the  displacement  of  N  H3  by  H, 
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Cystine.  J.  Mauthner.  (Ber.  der  deutsch.  chem.  Ges.,  xvii. 
293-295.)  By  the  action  of  water  on  cystine  in  closed  tubes  at 
140-150°,  the  author  has  obtained  an  acid  containing  sulphur  but 
no  nitrogen.  Analyses  of  the  silver  salt  yielded  numbers  which 
leave  it  doubtful  whether  the  acid  has  the  formula  Cg  H^q  So  O4  or 
Cg  Hg  Sg  O4.  Carbonic  anhydride,  sulphuretted  hydrogen,  and 
ammonia  were  formed  in  this  reaction,  and  a  trace  of  mercaptan 
was  also  detected  by  its  odour.  The  author  intends  to  continue 
his  investigations  after  the  publication  of  Baumann's  promised 
communication  on  cystine. 

Cystine.  J.  Mauthner.  (Ber.  der  deutsch.  chem.  Ges.^  xviii. 
451.)  The  author  corrects  a  previous  statement  of  his  (see 
preceding  abstract)  as  to  the  absence  of  nitrogen  in  the  body 
obtained  by  the  action  of  water  on  cystine  at  140-150°  C.  in  sealed 
tubes.  The  further  examination  of  this  substance  has  convinced 
the  author  that  it  does  contain  nitrogen. 

Cystine.  E.  Kiilz.  (Zeit  Biol,  xx.  1-10.)  The  results  of 
careful  analyses  of  pure  crystallized  cystine  induce  the  author 
to  adopt  the  formula  C3  Hg  N"  S  Og,  in  the  place  of  Cg  Hg  N  S  Og 
determined  by  Hoppe-Seyler  and  others. 

Occurrence  of  Leucine  and  Tyrosine  in  Beet  Molasses.  E.G. 
V.  Lippmann.  (Ber.  der  deutsch.  chem.  Ges.,  xvii.  2835-2840.) 
The  author  has  obtained  from  beet  molasses  crystals  of  tyrosine 
and  leucine,  the  specific  rotatory  powers  of  which  were  found  to 
agree  with  those  of  animal  tyrosine  and  of  leucine  obtained  from 
casein,  with  which  they  are  most  probably  identical. 

Chemical  Changes  in  their  Relation  to  Micro-Organisms.  Pro- 
fessor Erankland.  (Abstract  of  a  lecture  delivered  to  the 
Chemical  Society,  February  5th,  1885.)  A  plant  being  defined  as 
an  organism  performing  synthetical  functions,  or  one  in  which 
these  functions  are  greatly  predominant ;  an  animal  as  an  organism 
performing  analytical  functions,  or  one  in  which  these  functions 
greatly  predominate  :  the  micro-organisms  were  classed  by  the 
lecturer  among  animals.  Their  life  essentially  depends  upon  the 
taking  asunder  of  more  or  less  complex  compounds,  resolving 
them  into  simpler  compounds  at  the  expense  of  potential  energy. 

As  micro-organisms  are  commonly  termed  "ferments,"  and  their 
analytical  operations  "  fermentations,"  it  is  necessary  to  sharply 
distinguish  between  organized  ferments  and  certain  bodies  which 
bring  about  analogous  chemical  changes,  but  which  are  not  only 
not  organized,  but  exist  in  solution.  These  latter,  or  "  soluble 
ferments,"  as  they  are  commonly  termed,  are  said  to  act  by  con- 
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tact :  they  produce  certain  chemical  changes  in  the  fermentable 
substances  without  themselves  furnishing  from  their  own  sub- 
stance any  of  the  products  of  change ;  the  effects  they  produce 
are  essentially  analytical,  consisting  in  the  assimilation  of  water 
and  the  splitting  up  of  the  fermentable  substance  into  two  or 
more  new  molecules,  and  may  be  brought  about  by  purely  chemical 
means.  They  differ  only,  or  chiefly,  from  the  organized  ferments 
in  that  they  are  unorganized  and  do  not  increase  in  amount  during 
their  action  upon  fermentable  substances,  of  which  a  very  large, 
although  limited,  quantity  may  undergo  transformation  by  the 
action  of  a  very  minute  quantity  of  the  ferment.  A  list  of  changes 
brought  about  by  unorganized  ferments  was  given. 

In  that  portion  of  the  animal  kingdom  with  which  we  are  best 
acquainted,  oxidation  is  the  essential  condition  of  life :  it  is  the 
kind  of  action  by  which  the  animal  changes  actual  into  potential 
energy.  The  changes  effected  by  micro-organisms  are  essentially 
of  the  same  character  as  those  brought  about  by  the  higher  orders 
of  animals ;  that  is  to  say,  they  are  all  changes  by  which  potential 
becomes  actual  energy.  With  one  or  two  exceptions,  the  chemical 
changes  effected  by  micro-organisms — unlike  those  produced  by 
soluble  ferments — cannot  be  brought  about  by  other  means.  The 
observations  of  Hatton  and  others  have  shown  that  micro-organisms 
retain  their  vitality  in  presence  of  a  variety  of  substances  which 
rapidly  prove  fatal  to  higher  animals  ;  the  unexpected  fatal  effects 
of  spongy  iron  would  seem  to  promise,  however,  that  there  are 
substances  fatal  to  bacterial  life  which  have  no  toxic  effect  on 
more  highly  organized  animals.  It  has  not  yet  been  shown  that 
any  degree  of  cold,  however  intense,  is  fatal ;  animation  may  be 
suspended,  but  it  is  restored  when  the  temperature  rises.  With 
regard  to  heat,  the  lowest  fatal  temperature  recorded  is  40°  C,  but 
many  species  can  withstand  much  higher  temperatures.  Chloro- 
form and  compressed  air  are  said  to  arrest  their  action,  but  to 
have  no  influence  in  preventing  the  changes  brought  about  by 
unorganized  ferments.  The  position  of  micro-organisms  in  nature 
is  only  just  beginning  to  be  appreciated ;  their  study  both  from 
chemical  and  biological  points  of  view  is,  how^ever,  of  the  highest 
importance  to  the  welfare  of  mankind,  and  leads  the  inquirer  right 
into  those  functions  of  life  which  are  still  shrouded  in  obscurity. 

In  the  course  of  the  lecture  the  best  known  micro-organisms 
and  the  chemical  reactions  due  to  them  were  passed  in  brief 
review. 

The  author  also  refers  to  the  following  results  of  an  experiment 
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made  in  the  month  of  June,  in  which  fresh  urine  was  allowed  to 
stand  for  25  days  in  a  clean  glass  vessel. 
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The  results  of  these  observations  and  determinations,  which  were 
made  during  the  month  of  June,  show  conclusively  that,  previously 
to  the  development  of  Bacillus  urece,  the  chemical  composition  of 
the  urine  remained  practically  unchanged  ;  but  with  the  appear- 
ance of  micro-organisms,  a  diminution  of  organic  carbon  and  a 
transference  of  nitrogen  from  the  organic  to  the  ammonia  column 
immediately  began.  As  regards  rapidity,  this  change  marched 
jpari  passu  with  the  density  of  population,  and  reached  its  maxi- 
mum about  the  12th  day;  for  during  the  three  days  (11th  to  14th) 
nearly  10  per  cent,  of  carbon  disappeared,  whilst  more  than  85 
per  cent,  of  the  organic  nitrogen  became  ammonia.  After  the 
14th  day  the  rate  of  change  became  much  slower,  on  the  18th  day 
the  bacilli  were  mostly  either  dead  or  motionless,  whilst  on  and 
after  the  23rd  day  no  more  moving  bacilli  were  seen.  Altogether 
the  quantity  of  carbon  converted  into  carbonic  anhydride,  after 
allowing  for  concentration  of  the  liquid  by  evaporation,  amounted 
to  597-04  parts  per  100,000  of  liquid,  or  63-3  per  cent,  of  the  total 
.quantity  ;  whilst  the  quantity  of  organic  nitrogen  converted  into 
ammonia  was  546*19  parts  per  100,000,  or  50*6  per  cent,  of  the 
whole.  These  proportions  show  that  all  the  organic  nitrogen 
contained  in  the  urea  was  not  converted  into  ammonia.     It  no 
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doubt  escaped  as  free  nitrogen,  in  accordance  with  Frank  Hatton's 
observation. 

In  the  original  urine  the  proportion  of  organic  carbon  to  organic 
nitrogen  was  as  1  :  1*15,  whilst  after  the  action  of  the  bacilli  it 
was  1  :  0-62. 

Poisonous  Action  of  Urea.  MM.  Grehant  and  Quinquaud. 
(Gompt.  Bendus,  xcix.  383-385.)  Subcutaneous  injections  of  urea 
applied  to  animals  was  found  to  give  rise  to  tetanic  convulsions, 
similar  to  those  produced  by  strychnine,  followed  more  or  less 
rapidly  by  death.  The  blood  of  persons  who  had  died  from  uraemia 
was  found  to  contain  from  0'2  to  0*4  per  cent,  of  urea. 

Preparation  of  Carbamide.  W.  Hentschel.  (Ber.  der  deutsch. 
chem.  Ges.,  xvii.  1286,  1287.)  Dry  phosgene  gas  is  passed  into  a 
solution  of  phenol  in  its  equivalent  quantity  of  soda  solution,  and 
the  resulting  phenyl  carbonate,  which  amounts  almost  to  a  theo- 
retical yield,  is  heated  on  a  water-bath  and  charged  with  ammonia 
gas.  On  pouring  the  product  into  hot  water  and  allowing  to  cool, 
the  liquid  separates  into  a  dark-coloured  layer  of  phenol,  and  an 
aqueous  solution  of  carbamide.  5  kilos,  of  the  carbonate  yield  1 
kilo,  of  carbamide,  and  almost  the  whole  of  the  phenol  is  recovered. 

Elimination  of  Morphine  by  the  Urine .  W.Elliassor.  ( Ghem . 
Gentr.,  1884,  70.)  Morphine  is  readily  detected  in  the  urine  of 
patients  after  the  administration  of  larger  doses  of  this  alkaloid  ; 
but  when  small  doses  are  [given,  it  does  not  pass  unchanged  in  the 
urine.  In  such  cases,  the  author  finds  the  urine  to  contain  an 
oxidation  product  of  morphine. 

Elimination  of  Hypophosphites  by  the  Urine.  L.  Eymonnet. 
{Journ.  de  Pharm.,  vii.  138-140.)  From  experiments  made  on 
dogs,  the  author  concludes  that  a  dose  of  sodium  hypophosphite 
injected  into  the  veins  is  completely  eliminated  by  the  urine  in 
the  course  of  twenty-four  hours.  A  portion  of  the  salt  is  found 
in  the  urine  as  phosphate  and  the  remainder  as  unaltered  hypo- 
phosphite.  The  proportions  of  the  two  vary  with  the  dose  ad- 
ministered. 

Extraction  of  Indigotin  and  Indirubin  from  Urine.  A.  C. 
Mehu.  (Journ.  de  Pharm.  [5],  vii.  122-126.)  Indigotin  or  indi- 
rubin may  be  isolated  from  violet  or  blue  urine  by  the  following 
process : — The  urine  is  rendered  strongly  acid  with  sulphuric  acid, 
about  1  gram  of  sulphuric  acid  being  added  to  1  kilo,  of  urine, 
and  then  saturated  with  anhydrous  ammonium  sulphate.  In  this 
way,  a  mixture  of  indigotin  and  indirubin,  the  blue  and  red 
colouring  matters  of  violet  urine,  is  precipitated.    These  substances 
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may  be  separated  by  cold  alcohol  of  50  per  cent.,  which  dissolves 
the  indirubin  but  not  the  indigotin. 

Estimation  of  the  Total  Nitrogen  in  Urine.  MM.  Patri  and 
Lehmann.  (Zeit.  Fhys.  Chem.,  viii.  200-213.)  The  authors  have 
extended  the  process  Kjeldahl  described  in  the  Zeitschr.  Anal. 
Chem.,  1883,  for  the  estimation  of  nitrogen  in  food-stuffs  and 
organic  compounds  generally,  to  the  determination  of  the  total 
nitrogen  in  urine,  faeces,  etc.  The  general  mode  of  procedure  is  as 
follows  : — A  measured  or  weighed  quantity  of  the  sample  is  boiled 
in  a  flask  with  fuming  sulphuric  acid  until  a  colourless  solution  is 
produced  :  this  is  usually  complete  after  two  hours.  The  solution 
is  then  oxidized  by  adding  gradually  small  quantities  of  powdered 
potassium  permanganate  until  the  solution  is  of  a  deep  green. 
After  cooling,  it  is  diluted  with  water,  and  an  excess  of  alkali  is 
added.  The  distillation  of  the  ammonia  is  at  once  commenced, 
the  distillate  being  passed  into  acid,  and  the  ammonia  afterwards 
estimated  by  any  of  the  usual  methods.  In  order  to  avoid  the 
violent  bumping  that  usually  accompanies  the  concentration  of 
the  alkaline  liquid,  a  current  of  steam  is  passed  through  the  flask. 
By  this  means  the  last  traces  of  ammonia  can  be  easily  obtained 
without  any  fear  of  bumping.  The  figures  obtained  by  this  pro- 
cess agree  very  closely  with  those  given  by  Dumas,  or  Will  and 
Yarrentrapp's  method. 

Detection  of  Sugar  in  Urine.  G.  Buchner.  {Chem.  Centr.,  li. 
958,  969.)  In  order  to  remove  from  urine  the  substances  having 
a  disturbing  effect  on  Trommer's  test,  the  author  warms  the  urine 
with  excess  of  a  10  per  cent,  solution  of  copper  sulphate,  removes 
any  precipitate  thus  formed  by  filtration,  and  then  heats  the 
filtrate  with  solution  of  Rochelle  salt  and  potassium  hydrate, 
when  the  precipitation  of  red  cuprous  oxide  is  said  to  occur  even 
with  mere  traces  of  sugar. 

Remarks  on  Tests  for  Albumen  in  Urine.  G.  Johnson.  (British 
Medical  Journal,  Oct.  11th,  1884.)  The  author  upholds  the  test 
with  picric  acid,  the  trustworthiness  of  which  has  recently  been 
called  in  question  by  Dr.  "W.  Roberts.  He  concludes  from  nume- 
rous observations,  that  albumen  is  the  only  substance  found  in 
urine  which  gives  with  picric  acid  a  precipitate  insoluble  on  heat- 
ing. Picric  acid,  unmixed  with  other  reagents,  while  affording  a 
sensitive  and  reliable  test  for  albumen,  gives  no  reaction  with 
mucin.  He  entertains  a  less  favourable  opinion,  however,  of  other 
modern  tests  for  albumen,  finding  that  potassio-mercuric  iodide, 
tungstate  of  soda,  and  brine,  do  not  precipitate  albumen  unless 
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when  combined  with  an  acid,  and  that  this  combination  gives  a 
reaction  with  mucin  not  distinguishable  from  that  obtained  with  a 
minute  trace  of  albumen.  Referring  to  the  older  tests,  he  points 
out  that  both  mineral  acids  and  acetic  acid  cause  a  faint  turbidity 
in  non-albuminous  urine  containing  mucus,  and  that  it  is  not  al- 
ways easy  to  distinguish  the  mucin  thus  precipitated  from  albumen. 

Detection  and  Estimation  of  Morphine  in  Forensic  Analysis. 
H.  Beckurts.  (Chem.  Gentr.,  1884,  905.)  The  substance  under 
investigation  is  extracted  with  spirit  acidified  with  oxalic  acid, 
and  the  united  extract  treated  as  usual.  After  shaking  out  with 
ether,  the  acid  solution  is  exactly  neutralized  with  lime-  or  baryta- 
water,  and  washed  with  ether.  The  washed  liquid  is  filtered,  and 
the  precipitate — which  consists  of  calcium  (or  barium)  oxalate, 
together  with  any  morphine  present — is  dried  and  extracted  with 
boiling  alcohol.  This  solution  on  evaporation  leaves  the  morphine 
in  a  much  purer  state  than  when  amyl  alcohol  is  employed. 

Narceine  may  be  isolated  by  the  same  process. 

Detection  of  ColocyntMn,  Elaterine,  and  Bryonine.  E .  J  o  h  a  n  n- 
son.  (Zeit.  Anal.  Chem.,  xiv.  154-157;  Journ.  Chem.  Soc,  May, 
1885,  606.)  Colocynthin  when  heated  with  dilute  sulphuric  acid 
yields  colocynthein,  elaterine,  and  bryonine. 

Colocynthin  is  soluble  in  water  and  alcohol ;  it  gives  an  orange 
colour  changing  to  red  with  concentrated  sulphuric  acid,  a  cherry- 
red  coloration  with  sulphuric  acid  containing  molybdic  acid,  a 
blood-red  coloration  turning  blue  at  the  edge  with  sulphuric  and 
vanadic  acids,  a  yellow  coloration  with  alcohol  and  sulphuric  acid, 
distinguishing  it  from  solanine  and  solanidine,  and  a  yellow 
coloration  with  sulphuric  and  selenic  acids  ;  moistened  with  phenol 
and  a  drop  of  sulphuric  acid,  it  gives  a  blood-red  coloration 
changing  to  orange. 

Colocynthein  is  not  as  soluble  in  water  as  colocynthin,  it  is  only 
sparingly  soluble  in  light  petroleum,  but  easily  in  benzene.  With 
molybdic  and  sulphuric  acids,  it  remains  at  first  unchanged,  but 
finally  becomes  a  dirty  cherry-red.  With  vanadic  and  sulphuric 
acids,  its  reactions  resemble  those  of  colocynthin.  Colocynthin 
and  colocynthein  may  be  separated  by  shaking  the  acid  solution 
with  benzene  which  dissolves  the  colocynthein,  and  afterwards 
with  ethyl  acetate  which  dissolves  the  colocynthin. 

Elaterine  is  insoluble  in  water ;  it  is  sparingly  soluble  in  cold, 
but  easily  in  boiling  alcohol ;  it  crystallizes  in  colourless,  shining, 
six-sided  plates.  With  concentrated  sulphuric  acid,  it  gives  a  pale- 
yellow  coloration,  becoming  red  at  the  edges  after  some  time,  and 
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finally  cherry-red.  Molybdic  and  sulphuric  acids  give  a  fugitive 
green  colour.  Phenol  and  sulphuric  acid  give  a  momentary  red 
coloration.  Vanadic  and  sulphuric  acids  give  a  fine  blue,  changing 
to  a  bright  green  colour.  Selenic  and  sulphuric  acids  give  a  red 
colour  not  so  intense  as  that  produced  by  concentrated  sulphuric 
acid  alone.  Alcohol  and  sulphuric  acid  give  on  warming  only  a 
faint  yellow  colour.  When  evaporated  on  the  water-bath,  and 
then  treated  with  sulphuric  acid,  a  violet-red  coloration  is  obtained. 
The  elaterine  reactions  are  slow,  and,  with  the  exception  of  the 
characteristic  vanadic  and  sulphuric  acids  test,  unsatisfactory. 

Bryonine,  in  its  reactions,  resembles  colocynthin  and  elaterine, 
and  is  readily  soluble  in  water  and  alcohol.  Selenic  and  sulphuric 
acids  give  a  dirty  cherry-red,  and  vanadic  and  sulphuric  acids 
a  blue- violet  colour. 

Microchemical  Detection  of  Brucine  and  Strychnine.  Dr.  0. 
Lindt.  (From  Zeitschrift  filr  wissenschaftliche  Mih'oscopie  ; 
Pharm.  Journ.,  .3rd  series,  xv.  107.)  The  following  tests  for  these 
substances  are  proposed  by  the  author.  For  brucine,  a  convenient 
test  is  selenic  acid  containing  nitric  acid  (5  drops  of  selenic  acid 
of  sp.  gr.  1'4,  and  1  to  2  drops  of  nitric  acid  of  sp.  gr.  1*2).  If  the 
fatty  oil  is  first  removed  from  sections  of  Strychnos  Nux-vomica  and 
8.  Ignatii  by  petroleum  ether,  and  this  reagent  used,  the  laminated 
cell-walls  quickly  take  a  bright  red  colour  which  gradually  tarns 
to  orange  and  yellow,  while  the  cell-cavity  and  the  granular  sub- 
stance contained  in  it  remain  uncoloured,  indicating  the  absence  of 
brucine.  Mtric  acid  alone  does  not  answer,  the  coloration  of  the 
alkaloid  being  masked  by  the  formation  of  xanthoproteic  acid. 

For  the  detection  of  strychnine,  Lindt  discards  the  potassium 
bichromate  reaction,  because  the  violet  colour  is  developed  only 
in  immediate  contact  with  the  crystal,  and  the  solution  of  strych- 
nine in  sulphuric  acid  escapes  so  rapidly  from  the  preparation 
that  no  conclusion  can  be  formed  from  a  subsequent  staining  as 
to  the  original  position  of  the  alkaloid.  But  it  is  readily  shown 
by  a  solution  of  eerie  sulphate  in  sulphuric  acid,  if  the  fatty  oil, 
grape-sugar,  and  brucine  have  first  been  removed  by  maceration 
in  petroleum  ether  and  absolute  alcohol.  If  added  immediately 
before  the  observation  is  made,  the  reagent  imparts  a  violet-blue 
colour  to  all  the  thickening  layers  of  the  cell- walls.  But  the 
colour  rapidly  disappears,  while  the  deposits  of  albumen  assume 
a  bluish  opalescent  tint  which  finally  turns  to  a  reddish  violet. 
The  interior  of  the  cell  takes  an  intense  red  colour.  The  reagent 
retains  its  activity  for  a  considerable  time. 
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The  author  objects  to  Borscow's  microchemical  test  for  veratrine, 
on  the  ground  that  the  change  of  colour  may  be  due  to  the  fatty 
oil.  The  fatty  oil  contained  in  the  sieve-portion  of  the  bulb-scales 
of  Colchicum  autumnale  gives  the  characteristic  reaction  for  colchi- 
cine with  sulphuric  and  nitric  acids ;  but  this  reaction  fails  if  the 
fatty  oil  is  first  removed  from  the  section. 

Reactions  of  Quinine,  Narcotine,  and  Morphine  with  Bromine. 
Arnold  Eiloart.     {Chemical  News,  1.  102.) 

Quinine. — Professor  Vogel's  red  colour,  obtained  by  successive 
addition  of  bromine  water,  potassium  ferrocyanide,  and  borax 
(Analyt.  Zeitschr.  xxiii.  78),  shows  g-o^-oo  P^^^  ^^  quinine.  Substitu- 
tion of  mercuric  cyanide  for  the  ferrocyanide,  and  of  precipitated 
chalk  for  the  borax,  extends  the  limit  to  -b-ooVoo-  With  petro- 
leum spirit  instead  of  mercuric  cyanide,  the  limit  is  -50^00  5  ^^ 
debrominating  agent  being  used,  the  crimson  appears  with  w^eak 
ammonia,  or  other  neutralizing  agent,  e.g.,  zinc  oxide,  but  the  limit 
is  then  (with  chalk)  1-5^00  ^^Ij- 

The  rose-pink  obtained  by  Professor  Bloxam  (Chemical  News,, 
xlvii.  215)  by  boiling  with  bromine  water,  shows  -r-5^00  part  in 
acid  solutions  of  quinine ;  addition  of  chalk  before  the  bromine 
extends  the  limit  to  -5-0^00  5  ^  strong  solution  will  then  become 
violet  in  the  cold,  changing  to  blue  when  heated,  and  becoming 
again  violet  with  more  bromine. 

When  a  neutral  solution  of  quinine  is  mixed  with  bromine  in 
excess,  boiled  till  after  the  excess  is  expelled,  and  cooled,  a  beau- 
tiful green  fluorescence  appears  when  the  solution  contains  -50^00 
of  quinine. 

Narcotine. — If  narcotine  be  dissolved  in  H  CI,  and  bromine  added 
in  slight  excess,  the  liquid  becomes  red  when  neutralized  with 
calcium  carbonate :  if  the  solution  contains  more  than  yoVo 
of  narcotine,  the  red  colour  is  followed  by  violet  and  blue.  This  is 
the  case  even  when  the  solution  is  set  aside  for  some  time  after 
adding  the  bromine,  whereas  a  brominated  solution  of  quinine 
gives  no  colour  with  chalk  if  allowed  to  stand.  One  part  of  nar- 
cotine in  6000  will  give  a  red  colour  in  this  way.  The  colour  is 
less  in  presence  of  tartaric  or  of  acetic  acid. 

Morphine. — When  a  solution  containing  morphine  is  boiled  with 
excess  of  bromine  water,  neutralized  with  chalk,  and  again  boiled, 
a  bright  red  colour  appears  if  the  solution  contain  more  than  yyVo 
part  of  morphine.  With  less  than  this  the  colour  is  orange  or 
brown,  and  is  bleached  by  more  bromine  water.  By  dividing  the 
neutralized  solution,  and  adding  a  drop  of  bromine  to  one  part, 
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the  bleaching  was  perceptible  when  only  y^oV o  o  P^^*  of  morphine 
wa,s  present. 

Strychnine,  cincJionine,  and  caffeine  gave  no  characteristic  reaction 
with  bromine  and  chalk. 

T6sts  for  Codeine  and  .ffisculin.  L.  Raby.  (Journ.  de  Pharm. 
[5],  ix.  402,  403.)  The  author  publishes  the  following  new  re- 
actions : — Place  a  little  of  the  codeine  in  a  watch-glass,  along  with 
two  drops  of  ordinary  sodium  hypochlorite,  dilute,  and  then  add 
four  drops  of  concentrated  sulphuric  acid;  after  mixing  with  a  glass 
rod,  a  superb  clear  blue  coloration  is  produced.  Bromine-water 
in  place  of  hypochlorite  gives  no  coloration.  Bromine- water  em- 
ployed alone  causes  a  turbidity  at  the  point  of  contact  with  the 
alkaloid;  by  agitation  the  liquid  becomes  clear  and  perfectly 
colourless,  but  after  a  few  seconds  a  violet  coloration  appears, 
faint,  but  perfectly  distinct.  In  experimenting  with  30  of  the 
most  common  alkaloids,  none  of  them  gave  a  coloration  that  could 
be  confounded  with  the  one  given  by  codeine. 

An  equally  beautiful  coloration  is  produced  with  sesculin  when 
somewhat  differently  treated.  Four  drops  of  concentrated  sul- 
phuric acid  are  added  to  the  BDSculin,  and  to  the  slightly  coloured 
liquid  which  is  formed,  sodium  hypochlorite  is  gradually  added, 
with  agitation.  When  sufficient  of  this  reagent  has  been  added, 
the  liquid  takes  an  intense  violet  coloration :  this  gradually  and 
totally  disappears  in  about  an  hour.  No  coloration  is  produced  if 
the  additions  are  made  in  the  inverse  order.  Bromine- water  sub- 
stituted for  hypochlorite  gives  a  precipitate  of  the  colour  of  dregs 
of  wine ;  the  reaction  is  much  less  certain  than  with  hypo- 
chlorite. 

Estimation  of  Nicotine.  E.  Scheffer.  (Amer.  Journ.  Fharm., 
October,  1884,  497.)  The  author  has  investigated  the  method  for 
the  estimation  of  nicotine  by  means  of  Mayer's  solution  (potassium 
mercuric  iodide).  He  employed  solutions  of  pure  nicotine  of 
known  strength,  and  a  test  solution  containing  0"01354  Hg  CL  and 
0*0498  K  I.  per  c.  c.  He  draws  the  following  conclusions : — 1  c.  c. 
of  Mayer's  solution  =  0*0081  of  nicotine ;  the  crystalline  precipi- 
tate has  the  composition  Hg  I3,  C^q  Hj^N'g  (HI)2,  it  is  soluble  in 
potassium  iodide,  and  therefore  nicotine  exists  in  the  solution  after 
Mayer's  solution  has  ceased  to  give  a  precipitate.  The  resinous 
precipitate  which  is  sometimes  obtained  contains  more  mercuric 
iodide  than  the  above  precipitate,  and  when  it  is  formed,  more  of 
Mayer's  solution  is  required  to  complete  the  reaction  than  when 
the   precipitate   is  crystalline.      Dilute    solutions   take  more  of 
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Mayer's  solution,  owing  to  the  fact  that  the  precipitate  formed  is 
resinous.  Therefore,  to  avoid  the  formation  of  resinous  precipi- 
tate, and  to  obtain  correct  results,  the  solution  to  be  tested  should 
not  contain  less  than  0'5  per  cent,  of  nicotine,  to  which  1  drop  of 
strong  hydrochloric  acid  should  be  added  for  each  10  c.  c.  em- 
ployed, and  a  large  quantity  of  Mayer's  solution  should  be  mixed 
in  at  once,  and  brisk  stirring  continued  until  the  crystalline  pre- 
cipitate commences  to  form.  The  amount  of  nicotine  in  solution 
after  precipitation  is  complete  may  be  calculated  from  the  quantity 
of  mercury  then  remaining  in  solution. 

Detection  and  Estimation  of  Strychnine  and  other  Alkaloids  in 
cases  of  Poisoning.  T.  Chandelon.  (Zeit.  Fhysiol.  Chem.,  ix. 
40-48.  From  Journ.  Ghem.  Soc.)  The  usual  mode  of  isolating 
strychnine  in  poison  cases  is  that  of  Stas  :  the  following  process  is  re- 
commended as  more  convenient  and  very  accurate.  The  intestines, 
etc.,  are  cut  up  very  finely,  mixed  with  an  equal  weight  of  well- 
burned  gypsum,  and  the  whole  well  rubbed  in  a  mortar  until  a  per- 
fectly homogeneous  mass  results.  This  sets  in  four  to  five  hours 
when  it  is  easily  broken  up  into  fragments.  These  are  dried  either 
in  a  water  or  air  bath  at  70°,  pulverised,  and  the  powder  boiled  with 
90  per  cent,  alcohol,  to  which  some  tartaric  acid  is  added.  When 
the  powder  has  been  boiled  for  an  hour  in  a  large  flask  connected 
with  a  reflux  condenser,  it  is  filtered,  and  the  residue  washed  with 
hot  alcohol.  If  the  reaction  of  the  filtrate  is  not  acid  enough,  tar- 
taric acid  is  added,  and  the  whole  distilled.  When  the  bulk  of 
alcohol  is  distilled  off,  the  remainder  is  expelled  by  evaporation  to 
dryness  on  the  water-bath,  the  residue  is  taken  up  with  a  little  boil- 
ing water,  and  left  to  cool  in  order  to  separate  the  fat.  The  filtrate, 
which  should  be  about  20-25  c.  c,  is  made  decidedly  alkaline  with 
soda  and  transferred  to  a  large  watch-glass,  mixed  with  gypsum, 
allowed  to  set,  powdered,  dried  in  an  exsiccator,  and  then  extracted 
with  chloroform  in  a  large  Soxhlet's  apparatus.  The  chloroform 
extract  is  brought  to  a  small  volume,  10-15  c.  c,  filtered  if  neces- 
sary, and  the  extract  treated  with  an  equal  volume  of  a  saturated 
solution  of  oxalic  acid  in  ether.  Fine  acicular  crystals  of  strych- 
nine oxalate  soon  appear  ;  the  oxalate  is  collected  on  a  filter,  washed 
with  a  mixture  of  equal  parts  of  alcohol  and  chloroform,  dried  and 
dissolved  in  the  least  possible  quantity  of  water,  and  the  strych- 
nine precipitated  by  addition  of  ammonia. 

By  this  method  the  author  has  recovered  strychnine  from  a  frog 
killed  by  a  subcutaneous  injection  of  O'Ol  gram,  from  the  liver  of 
a  rabbit  killed  by  a  subcutaneous  injection  of  0*04  gram  of  the 
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sulphate,  and  from  the  stomach  of  a  cat  killed  by  eating  flesh  con- 
taining 0*03  gram  of  strychnine. 

Experiments  show  the  process  to  be  very  accurate.  As  chloro- 
form is  a  solvent  of  most  vegetable  alkaloids,  it  is  evident  that 
this  process,  or  a  slight  modification  of  it,  can  be  used  for  the  isolation 
of  such  of  them  as  are  precipitated  by  an  ethereal  solution  of  oxalic 
acid.  The  author  made  experiments  with  brucine,  narceine,  papa- 
verine, thebaine,  morphine,  aconitine,  atropine,  hyoscyamine,  vera- 
trine,  nicotine,  conine,  and  colchicine ;  two  of  these,  morphine  and 
colchicine,  were  not  soluble  in  chloroform,  the  others  were  com- 
pletely precipitated  as  oxalates.  The  precipitate  took  some  hours 
to  form  in  the  case  of  strychnine,  brucine,  narceine,  codeine,  nico- 
tine, and  conine ;  for  the  remainder  twenty-four  hours  were  neces- 
sary. The  precipitate  was  crystalline  in  every  case  except  that  of 
aconitine,  which  was  amorphous. 

In  the  case  of  brucine,  nicotine,  veratrine,  and  atropine,  which 
are  not  completely  precipitated  by  ammonia,  the  oxalate  is  dis- 
solved in  alcohol,  the  oxalic  acid  is  precipitated  by  a  little  alco- 
holic potash,  filtered  off,  and  the  potash  removed  by  a  stream  of 
carbonic  anhydride  ;  after  frequent  filtration,  the  alcohol  is  allowed 
to  evaporate  spontaneously,  and  the  pure  alkaloid  remains. 

Detection  of  Chelidonine.  A.v.  Kiigelgen.  (Zeitschr.  Analyt. 
Ghem.,  xxiv.  166.)  0"5  mgrm.  of  this  alkaloid  gives  with  sulphuric 
acid  at  first  a  pale  green  colour,  changing  to  brown  edged  with  red 
or  violet.  The  violet  colour  is  only  observed  in  strong  solutions. 
Sulphuric  and  molybdic  acids  give  a  green  colour,  changing  to 
blue,  brown,  and  black.  Selenic  and  sulphuric  acids,  after  a  long 
time,  give  a  pale  green,  which  changes  on  warming  to  a  red- 
brown.  Sulphuric  acid  and  potassium  dichromate  give  similar 
reactions.  Vanadic  sulphate  gives  an  intense  emerald  green  color- 
ation, which  turns  to  a  bright  blue,  changing  to  a  dark  green. 
Potassium  nitrate  and  sulphuric  acid  give  a  green  changing  to  a  blue, 
and  finally  become  fawn-coloured  (in  small  quantities  the  colour 
is  steel-blue) .  Bromine  and  sulphuric  acid  give  a  red-brown  with 
green  streaks.  Sugar  and  sulphuric  acid  give  a  rose-violet  colour, 
changing  to  cherry-red  and  blue-violet.  Chelidonine  is  not  ex- 
tracted from  an  acid  solution  by  light  petroleum,  only  slightly  by 
benzene,  but  better  by  chloroform. 

Detection  of  the  Pyridine  Bases.  A.  W.  Hofmann.  (Zeitschr. 
filr  Analyt.  Chem.,  1885,  Part  I.)  A  few  drops  of  the  base  under 
examination  are  heated  in  a  test-tube  with  an  equal  quantity  of 
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metliyl  iodide,  and  the  substituted  ammonium  iodide  formed  is 
mixed  to  a  thick  paste  with  a  little  powdered  potassium  hydrate 
and  water,  and  gently  heated.  A  vapour  of  pungent,  character- 
istic odour  is  evolved. 

Detection  of  Atropine.  Dr.  Schweis singer.  (Pharmaceut. 
Zeitung,  October  1st,  1884.)  The  author  confirms  Gerrard's  ob- 
servation (see  Year-Book  of  Pharmacy,  1884,  158)  that  alcoholic 
solutions  of  atropine  form  a  red  precipitate  with  alcoholic  solu- 
tions of  mercuric  chloride,  and  that  this  reaction  affords  a  valuable 
test  for  this  alkaloid.  He  has  applied  this  test  to  a  number  of 
other  alkaloids.  Hyoscyamine  is  found  to  give  no  precipitate  if 
the  reagent  is  added  according  to  Gerrard's  direction  ;  but  if  only 
one  or  two  drops  of  the  reagent  instead  of  2  c.  c.  be  added  to 
1  milligram  of  the  alkaloid,  a  red  precipitate  appears  on  gentle 
warming,  and  is  not  changed  by  further  addition  of  the  reagent. 
By  this  reaction  atropine  and  hyoscyamine  may  be  readily  dis- 
tinguished from  one  another.  Homatropine  gives  a  yellowish 
white  precipitate  in  concentrated  solutions  only ;  this  disappears 
on  warming  or  on  addition  of  an  excess  of  the  reagent.  A  number 
of  other  alkaloids  tested  by  the  author  in  the  same  way  produced 
white  or  yellow  precipitates,  or  in  some  instances  none  at  all. 

Assay  of  Commercial  Guinine  Sulphate.  J.  E.  de  Vrij.  (Joum. 
de  Pharm.  [5],  ix.  454-456.)  The  author  has  examined  commercial 
samples  of  quinine  sulphate  by  the  method  described  by  Oudemans 
(see  this  volume,  p.  60) ,  and  arrives  at  the  conclusion  that  cinchoni- 
dine  sulphate  occurs  in  the  commercial  quinine  salt  in  quantities 
varying  from  5  to  18  per  cent. 

A  New  Test  for  Chloral  Hydrate.  M.  Hirschfeld.  {Archiv 
tZer  P/iarm.,  1885,  ccxxiii.  26.)  Calcium  sulphydrate  when  added 
to  a  solution  of  chloral  hydrate  produces,  after  a  ver}^  short  time, 
a  red  coloration,  changing  subsequently  to  purple-red. 

Detection  of  Cyanides  in  the  Presence  of  Compound  Cyanides. 
W.  J.  Taylor.  {Chemical  Neivs,  1.  227.)  Cyanides,  when  in  the 
presence  of  compound  cyanides,  cannot  well  be  detected  by  the 
ordinary  methods.  It  is  necessary  to  find  a  substance  which, 
whilst  freely  decomposing  the  cyanide,  will  leave  the  ferrocyanide 
untouched.  This  condition  is  fulfilled  by  hydrogen  sodium  car- 
bonate. In  the  detection  of  cyanides  in  the  presence  of  compound 
cyanides,  all  that  is  required  in  qualitative  analysis  is  to  distil 
with  an  adequate  volume  of  water  and  an  excess  of  hydrogen 
sodium  carbonate ;  if  the  preliminary  examination  shows  the 
presence  of  mercury,  a   few   grams  of   zinc   must   be  added,   as 


126  TEAE-BOOK    OF   PHARMACY. 

mercury  cyanide  is  somewhat  refractory,  but  is  readily  decom- 
posed in  presence  of  metallic  zinc. 

Estimation  of  Tannin.  F.  Becker.  (Chemical  News,  li.  229.) 
The  author  proceeds  as  follows  : — About  5  grams  of  methylviolet 
are  dissolved  in  1000  c.  c.  hot  water,  and  when  cold  filtered  into 
a  bottle  which  can  be  closely  stoppered ;  10  grams  of  the  purest 
tannin,  well  dried,  are  dissolved  in  water  to  1  litre,  and  10  grams 
of  the  sample  under  examination  are  also  dissolved  and  made  up 
to  1  litre,  the  moisture  being  determined  separately.  50  c.  c.  of 
the  coloured  liquid  are  poured  from  a  burette  into  a  beaker,  and 
with  450  c.  c.  water,  heated  to  50°.  The  pure  tannin  solution  is 
then  slowly  dropped  in  from  a  second  burette,  stirring  well,  until 
all  the  colouring-matter  is  thrown  down.  This  is  ascertained  to 
be  the  case  when  a  small  portion  gives  a  colourless  filtrate.  If 
the  filtrate  is  still  coloured  it  is  poured  back  to  the  bulk,  and  more 
of  tannin  is  added.  Good  paper  must  be  used  for  filtering,  other- 
wise the  liquid  passes  through  turbid.  When  it  has  thus  been 
found  how  much  pure  tannin  is  needed  to  decolorize  50  c.  c.  of 
the  coloured  liquid,  the  solution  of  the  tannin  under  examination 
is  treated  in  the  same  way,  and  its  relative  value  is  calculated 
from  the  figures  obtained.  This  method  is  also  suitable  for  astrin- 
gent dye-wares,  such  as  sumach,  20  to  40  grams  being  made  up 
to  a  litre. 

The  Testing  of  Essential  Oils.  H.  W.  Langbeck.  (Pharm. 
Journ.,  3rd  series,  xv.  309.  From  Bepertorium  der  analytischen 
Chemie.)  About  six  years  ago  the  author  made  the  observation 
that  salicylic  acid  is  soluble  in  essential  oils,  but  more  freely  in 
oils  containing  oxygen  than  in  those  that  do  not.  Thus,  for 
instance,  the  oils  from  plants  of  the  labiate  family  dissolve 
large  quantities ;  those  from  umbelliferous  plants,  with  a  few 
exceptions,  dissolve  smaller  quantities ;  and  those  from  plants  of 
the  conifer,  dipterocarpus,  and  cassia  families  very  small  quan- 
tities. In  the  compilation  of  the  appended  table  the  method  of 
procedure  was  as  follows : — Into  each  of  a  number  of  dry,  flat- 
bottomed  test-glasses,  about  two  inches  long  and  five -sixteenths 
of  an  inch  in  diameter,  was  placed  0'05  gram  of  salicylic  acid. 
Each  glass  thus  prepared  was  stuck  into  a  flat  cork,  to  avoid 
upsetting,  and  exactly  weighed.  An  oil,  known  to  be  pure,  was 
then  added  drop  by  drop,  and  shaken  until  a  clear  solution 
resulted,  when  the  increase  in  weight  found  gave  the  relative 
solubility.  The  same  oil  w^as  then  mixed  with  5  per  cent,  and 
10  per  cent,  of  turpentine  oil,  and  each  mixture  tested. 


CHEMISTRY.  127 

The  essential  oils  as  they  come  into  commerce  contain  almost 
always  small  quantities  of  water,  derived  from  the  distillation 
with  steam,  and  to  this  moisture  is  due  the  formation  of  more  or 
less  hydrogen  peroxide,  according  to  the  length  of  time  an  oil  is 
kept.  In  order  to  approximately  assfess  this  quantity,  and  thereby 
to  be  able  indirectly  to  judge  as  to  the  age  of  the  oil,  the  author 
used  potassium  iodide  starch  paper,  in  the  preparation  of  which 
the  proportion  of  1"0  of  starch,  2*0  of  potassium  iodide,  and  100*0 
of  water  had  been  adopted.  The  oil  to  be  examined  is  shaken  with 
an  equal  quantity  of  distilled  water,  and  after  being  allowed  to 
settle  completely,  a  few  drops  of  the  water  are  allowed  to  trickle 
upon  the  paper.  If  the  oil  is  fresh  or  recently  rectified,  the  paper 
remains  white.  An  older  oil  produces  a  more  or  less  intense 
colour,  and  allows,  by  comparison  with  oils  of  which  the  age  is 
known,  after  some  practice,  tolerably  certain  conclusions  to  be 
drawn.  Various  essential  oils,  such  as  the  oil  of  pennyroyal, 
peppermint  (Hotchkiss),  bergamot,  and  turpentine,  rectified  by 
the  author  in  June,  1882,  and  preserved  with  pieces  of  fused 
calcium  chloride  in  glass-stoppered  flasks,  part  in  direct  sunlight 
and  part  in  a  half- darkened  cupboard,  did  not  colour  the  iodized 
paper;  they  had  preserved  their  characteristic  odours,  and  the 
peppermint  oil  had  even  acquired  a  much  finer  smell. 

The  oils  thus  preserved  remained  during  the  first  twelve  months 
remarkably  clear  and  white ;  a  yellowish  turbidity  then  appeared 
above  the  pieces  of  calcium  chloride,  which  at  the  time  of  writing 
had  become  communicated  to  the  whole  of  the  oil.  It  should  be 
mentioned  that  from  time  to  time  these  oils  were  brought  into 
use,  so  that  the  flasks  were  only  partially  filled. 

The  table  on  pp.  128-9  has  been  drawn  up  as  a  basis  for  a  more 
complete  one,  to  the  formation  of  which  the  author  invites  other 
chemists  to  contribute. 

Detection  of  Fousel  Oil  in  Spirits.  D.  Yitali.  (Zeitschr.  fur 
Analyt.  Chem.)  The  spirituous  liquor  to  be  tested  is  shaken  with 
chloroform,  the  latter  then  separated,  and  allowed  to  evaporate  at 
a  moderate  temperature,  the  residue  poured  upon  sulphuric  acid 
cautiously  stirred  with  it.  The  presence  of  fousel  oil  will  then  be 
indicated  by  a  play  of  colours,  commencing  with  dirty  red  and 
passing  through  violet  to  blue  and  finally  to  green. 

Detection  of  Caramel.  Dr.  C.  Amthor.  {Zeitschr.  fur  Analyt. 
Chem.,  1885,  Part  I.  From  Chemical  Neivs.)  If  an  alcoholic  fluid 
coloured  with  caramel  is  mixed  with  paraldehyde,  there  is  formed 
a  brown  precipitate,  and   the    liquid   is  decolorized.     Upon  .this 


128 


YEAR-BOOK   OF    PHARMACY. 


Name  of  oil. 

Family  of 
plaut. 

Approximate 
age. 

Turpentine 
oil  added, 
per  cent. 

Relative 
solubility. 

01.  Absinthii .... 

Compositas 

One  year 

_ 

1:    17-35 

.     •     .     . 

" 

55 

5 
10 

1:    40 
1:    51-85 

01.  Anetlii(Germ.).     . 

Umbelliferffi 

Fresh 

— 

1:    15-75 

5>                      )>                 •          • 

,, 

,, 

5 

1:    20 

5J                      M                 •          • 

,, 

55 

10 

1:    26-8 

„      (English)    . 

,, 

One  year 

— 

1:    12-5 

5J                      ?>                           • 

,, 

„ 

5 

1:    15 

,, 

55 

10 

1:    20 

01.  Angelicee .... 

55 

Six  months 



1:    48-85 

.     •     .     . 

55 

5 
10 

1:    66-75 
1 :  101-35 

01.  Anisi  stellati     .     . 

Magnoliaeeae 

51 

— 

1:    53 

01.  Anisi  vulgaris   .     . 

Umbelliferse 

Freshly  rectified 

— 

1:     74-7 

J»                          5»          •          •          • 

55 

j^ 

5 

1:    94 

>>                             55           •           •           • 

,, 

10 

1:  116 

>>                              )>           •           •           • 

J5                           )5          •          •          • 

" 

Six  months 

5 

1:    70 
1:     81 

»>                           J»          •          •          • 

^j 

5) 

10 

1 :  100-6 

01.  Opii  graveolentis  . 

,, 

Fresh 

— 

1:     58 

)>             »>               • 

,, 

,, 

5 

1:    75-75 

55                           55 

55 

jj 

10 

1:    84 

01.  Basilici    .... 

Labiatffi 

,, 

— 

1:     13-65 

55                                .           .           .           • 

,, 

,, 

5 

1:    31-15 

IS                                .... 

55 

,, 

10 

1:    45 

01.  Bergamotta3 .     .     . 

Hesperideae 

Freshly  rectified 

— 

1:     30 

55                                  ... 

55 

,, 

5 

1:    36 

55                                ... 

,, 

55 

10 

1:    42 

5)                                ... 

55 

One  year 

55 
55 

5 
10 

1:    17 
1:    22-5 
1:    36 

01.  Cajeputi  .... 

MyrtacesB 



1:    10 

01.  Calami     .... 

Dipsaceae 

,, 

— 

1:    15 

01.  Eucalypti      .     .     . 

MyrtacesB 

,, 

— 

1:     13 

01.  Carui 

Umbelliferas 

,, 

— 

1:    85 

01.  Caryophylli  .     .     . 

Myrtace£B 

Freshly  rectified 

— 

1:    56 

55                               ... 

5» 

,, 

5 

1:     68 

55                               ... 

,, 

Two  years 

— 

1:    25-5 

01.  Cassiae      .... 

Lauraceae 

One  year 



1:      7-7 

01.  Citri 

Hesperideae 

Six  months 

— 

1:     80-5 

jj           

jj 

51 

5 

1:  104 

,,           

,, 

55 

10 

1  :  125 

01.  Citronellae     ,     .     . 

Gramine^ 

One  year 



1:     10 

55                      .... 

>5 

,, 

5 

1:     19 

01.  Copaivas  .... 

Leguminosas 

Freshly  rectified 

— 

1:     95 

01.  Coriandri      .     .     . 

UmbelliferEe 

Two  years 



1:     84 

01.  Dracunculi   .     .     . 

Compositas 

Fresh 



1:     17-7 

01.  Fceniculi       .     .     . 

Umbelliferae 

One  year 

— 

1:     31 

01.  Gaultheriffi  (Winter- 

green  oil)    .... 

Ericaceae 

Fresh 

— 

1:     37-5 

01.  Andropogonis  (Gin- 

ger grass  oil)  .     .     . 

Gramineae 

One  year 

— 

1:     14 

Balsam  Gurgun .     .     . 

Dipterocarpeae 

,, 

— 

1:    108 

01.  Juniperi  ligni    .     . 

Cupressineae 

" 

— 

1:     130 
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Name  of  oil. 

Family  of 
plant. 

Approximate 
age. 

^"i^'^LlHiH''     Relative 

01.  Lavandulae   (Mont 

Blanc)    .     .     .     .     . 

Labiatffi 

Fresh 

—           1 

:     12 

01.  MajoransB     .     .     . 

,, 

Two  years 

1 

:     17-6 

01.  Melissae  citrat.  .     . 

»> 

One  year 

—           1 

:     13 

01.  Menthae  crispae  seu 

viridis    

5? 

Two  years 

1 

:     10 

01.    Menthae    piperitae 

(Hotchkiss).     .     . 

,, 

One  year 

—           1 

:     7 

Ditto,        ditto 

,, 

j> 

5           1 

14-6 

Ditto,        ditto 

M 

»< 

10          1 

26 

01.  Myristici .... 

Myristieeffi 

Fresh 

—          1 

31 

01.  Neroli 

Hesperideffi 

One  year 

—          1 

13-2 

01.  Pulegii     .     .     .     . 

Labiatre 

Fresh 

—          1 

25 

,,              .     .     .     . 

5> 

One  year 

—          1 

16 

01.  Kosmarini    .     .     . 

ji 

1 

10 

>5 

M 

Freshly  rectified 

—          1 

12-5 

•          •          • 

5> 

>» 

5           1 
10          1 

17-65 
24 

01.  Kutae 

Eutaceas 

Two  years 

—          1 

9 

01.  Saturejae  .... 

Labiatas 

Fresh 

—          1 

16-7 

01.  Serpylli    .... 

>> 

>> 

—          1 

18-6 

01.   Thymi  (Ptychotis 

Ajowan)      .     .     .     . 

Umbelliferae 

,, 

—          1 

55* 

01.  Valerianae     .     .     . 

Valerianaceas 

Three  years 

—          1 

15 

01.  Sinapis    .... 

Cruciferas 

Fresh 

—          1 

58 

01.  Patchoulif    .     .     . 

Labiatae 



1 

35 

01.  Terebinthinas    .     . 

Coniferae 

Freshly  rectified 

—          1 

625 

>> 

55 

Three  months 

1 : 

540 

j>               •  '  • 

For  two  years  ex- 
posed *to  direct 
sunlight 

159 

.     . 

»> 

Partially  resinified 

—         1: 

94 

reaction  the  author  founds  a  method  for  detecting  caramel  in 
white  wines  and  spirits.  He  prepares  a  caramel  solution,  of 
known  strength,  by  caramelizing  10  grams  of  pure  cane  sugar. 
To  remove  undecomposed  sugar,  he  adds  jeast  to  the  solution, 
filters  after  fermentation,  and  makes  up  to  100  c.c.  1  c.c.  of  this 
solution  was  mixed  with  9  c.c.  of  water,  50  c.c.  of  paraldehyde  and 
absolute  alcohol.  After  twenty- four  hours  the  liquid  was  colour- 
less, and  at  the  bottom  of  the  vessel  the  caramel  was  found  as  a 
brown  amorphous  mass.  10  c.c.  of  a  pure  white  wine  gave  a  per- 
fectly white  precipitate  if  mixed  with  50  c.c.  paraldehyde  and 
water.  If  0*1  c.c.  of  solution  of  caramel  was  added,  a  brownish 
yellow  amorphous  precipitate  appeared  in  twenty-four  hours.    For 

*  The  oil  contained  nearly  no  Thymol. 

t  The  sample  was  certainly  adulterated,  but  as  no  genuine  oil  was  at  hand 
no  comparison  could  be  made. 
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detecting  caramel  in  wines  and  spirits,  10  c.c.  of  the  sample  are 
mixed  in  a  tall,  narrow  glass  with  perpendicular  sides,  with  30-50 
c.  c.  of  paraldehyde,  and  then  with  absolute  alcohol  until  the 
liquids  mix.  In  case  of  wines,  15  to  20  c.c.  of  alcohol  are  neces- 
sary. If  caramel  is  present,  there  is  formed  within  twenty-four 
hours  a  precipitate  of  a  yellowish  brown  varying  to  dark  brown, 
according  to  the  quantity  of  caramel  present.  The  precipitate  is 
redissolved  in  hot  water,  filtered,  and  concentrated  to  1  c.c.  The 
quantity  of  caramel  may  be  approximately  estimated  from  the 
intensity  of  the  colour. 

The  Testing  of  Yeast.  E.  Meissel.  (Bied.  Gentr.,  1884, 
205-207.)  A  mixture  of  400  grams  of  pure  cane-sugar,  25  grams  of 
ammonium  hydrogen  phosphate,  and  25  grams  of  potassium  hydro- 
gen phosphate  is  prepared,  and  of  this  4*5  grams,  dissolved  in  50 
c.c.  of  water,  is  introduced  into  a  light  70-80  cm.  flask  fitted  with 
a  cork,  through  which  two  tubes  pass.  One  of  these  is  bent  at 
right  angles,  the  longer  portion  reaching  nearly  to  the  bottom  of 
the  flask,  whilst  the  shorter  part  may  be  closed  by  a  stopper ;  the 
other  tube  carries  a  calcium  chloride  tube.  1  gram  of  the  yeast 
is  then  placed  in  the  flask,  and  the  whole  well  shaken.  After 
weighing  and  heating  at  30°  for  six  hours,  the  flask  and  its 
contents  are  rapidly  cooled,  the  stopper  opened,  the  carbonic  an- 
hydride removed,  and  the  whole  again  weighed.  The  results  thus 
obtained  (which  represent  the  fermentative  power  of  the  yeast)  are 
compared  with  those  obtained  by  the  use  of  an  ideal  and  normal 
yeast  producing  from  4*5  grams  of  the  sugar  mixture,  1*75  grams 

C  Oo,  thus  :  C  Oo  found  X  ^"^  =  fermentative  power. 

A  New  Method  of  Separating  Arsenic  in  Poisoning  Cases.    F. 

Huf Schmidt.  (Amer.  Drugg.,  from  JBer.  der  deutsch.  chem.  Ges., 
1884,  2245.)  Some  time  ago  Fischer  proposed  to  separate  arsenic 
from  antimony  by  converting  it  into  the  volatile  trichloride  by 
means  of  ferrous  chloride,  and  then  to  drive  it  over  by  distillation. 
The  author,  who  experimented  with  this  method,  has  found 
that  not  even  ten  distillations  were  sufiicient  to  drive  over  the 
trichloride,  excepting  under  certain  conditions.  And  on  further 
pursuing  the  subject,  he  found  that  when  certain  precautions  are 
observed,  a  single  distillation  is  under  all  circumstances  sufficient 
to  separate  every  trace  of  arsenic.  The  principle  of  this  method 
consists  in  this,  that  the  solution  or  liquid  containing  arsenic 
(about  0*5  gram  or  less)  is  diluted  with  concentrated  hydro- 
chloric acid   to  250  c.c,  then  fully  saturated  with  hydrochloric 


CHEMISTRY. 


131 


acid  gas,  and  finally  distilled  under  a  brisk  current  of  tlie  same. 
[For  the  preparation  of  the  hydrochloric  acid  gas,  air-dried  com- 
mon salt,  and  sulphuric  acid  of  specific  gravity  1*600  is  employed. 
If  an  acid  of  this  density  is  used,  the  gas  is  given  off  only  on 
warming,  so  that  the  current  is  easily  controlled  by  the  appli- 
cation of  more  or  less  heat.]  The  trichloride  of  arsenic  then  given 
off  is  so  exceedingly  volatile  that  nearly  the  whole  of  it  passes  over 
before  a  single  drop  of  condensed  liquid  enters  the  receiver.  After 
about  50  c.c.  of  the  liquid  have  passed  over,  no  more  arsenic  can 
be  detected  in  the  original  liquid. 

The  great  volatility  of  the  arsenic  trichloride  necessitates  special 
precautions.  It  is  absolutely  necessary  that  the  gas  shall  be  con- 
ducted into  a  receiver  of  about  900  to  1000  c.c.  capacity,  contain- 
ing 300  to  400  c.c.  of  water  or  preferably  of  solution  of  potash, 
of  specific  gravity  of  1*100  to  1*200.  In  order  to  prevent  the 
delivery-tube  dipping  into  the  solution  of  potash  from  being 
stopped  up  by  the  resulting  chloiide  of  potassium,  causing  the 
liquid  to  be  forced  over,  a  narrow  glass  tube,  about  11  mm.  in 
diameter  and  28  cm.  long,  is  passed  through  the  neck  of  the  flask 
(receiver),  dipping  about  10  to  15  mm.  into  the  liquid. 

Since  the  contents  of  the  Woulff's  bottle  or  receiver  would  be- 
come strongly  heated  after  a  while,  it  must  be  properly  cooled. 
The  author  has  convinced  himself  that  every  trace  of  arsenic 
trichloride  remains  in  the  receiver,  no  matter  whether  it  is  filled 
with  water  or  solution  of  potash.  It  is,  however,  preferable  to 
employ  the  potash  solution,  as  the  water  is  apt  to  become  cloudy 
when  the  quantity  of  arsenic  is  comparatively  large. 

If  antimony  or  tin  be  present  in  the  original  solution,  not  a  trace 
of  them  passes  over  into  the  distillate,  which  is  probably  owing  to 
the  fact  that  only  a  small  portion  of  the  liquid  need  be  distilled 
off  to  separate  the  arsenic. 

The  above  process  is  applicable  for  arsenic  as  well  as  for 
arsenious  acid.  The  arsenic  contained  in  the  distillate  is  pre- 
cipitated, in  the  usual  manner,  by  sulphuretted  hydrogen,  and 
weighed  as  sulphide. 

The  analytical  results  quoted  by  the  author  are  most  satisfac- 
tory, the  quantity  of  arsenic  found  varying  from  that  employed  by 
not  more  than  0*0005  gram  either  way. 

Hydrochloric  Acid  in  Marsh's  Apparatus.  H.  Beckurts. 
(Archiv  der  Fharm.  [3],  xxii.  681-684.)  The  author's  experi- 
ments show  that  the  use  of  pure  hydrochloric  acid  in  the  place 
of   sulphuric  acid   in  Marsh's  apparatus,  does  in  no  wise  impair 
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the  test,  as  has  sometimes  been  asserted ;  on  the  contrary,  better 
mirrors  are  obtained  with  this  than  with  sulphuric  acid. 

The  Determination  of  Arsenic  Acid.  C.  Holthof.  (ZeitscJir. 
filr  Analyt.  Chem.,  xxiii.  378.)  The  author  reduces  the  arsenic 
acid  to  the  arsenious  state  by  means  of  sulphurous  acid  after 
removing  the  free  hydrochloric  acid  present.  He  then  expels 
the  excess  of  sulphurous  acid  by  evaporating  the  liquid  to  one- 
third  of  its  bulk,  a  coil  of  platinum  wire  being  placed  in  the 
liquid  to  facilitate  the  escape  of  the  gas.  The  arsenious  acid  is 
then  titrated  by  iodine  solution.  Full  details  of  the  working  of 
the  process  are  given. 

Action  of  Nitric  Acid  on  Silver  Cyanide.  C.  L.  Bloxam. 
{Chemical  News,  1.  155.)  Hydrocyanic  acid  is  evolved  on  treating 
precipitated  silver  cyanide  with  concentrated  nitric  acid  ;  on  boil- 
ing, the  cyanide  is  entirely  dissolved,  and  silver  nitrate  crystallizes 
from  the  cooled  solution.  If,  however,  the  solution  is  decanted 
when  only  a  portion  of  the  precipitate  is  dissolved,  it  deposits 
minute  needles  as  it  cools ;  these  crystals,  which  mat  together  in  a 
remarkable  manner  when  the  solution  is  stirred,  are  silver  nitro- 
cyanide,  Ag  C  N",  2  Ag  N  O3.  The  residue  left  by  the  nitric  acid 
consists  of  unattacked  cyanide  mixed  with  some  of  the  crystals. 
This  change  also  takes  place  slowly  in  the  cold  with  concentrated 
nitric  acid;  a  boiling  mixture  of  nitric  acid,  sp.  gr.  1"400,  with  an 
equal  volume  of  water,  appears  to  be  the  most  suitable  for  dissolv- 
ing silver  cyanide  as  nitrocyanide. 

Separation  of  Copper  and  Cadmium.  A.  Behal.  (Journ.  de 
Pharm.  et  de  Chim.,  1885,  553.)  If  the  solution  containing  the 
two  metals  be  mixed  with  a  strongly  alkaline  solution  of  sodium 
tartrate,  the  mixture  either  remains  clear  or  becomes  so  again  on 
stirring.  Upon  boiling  the  mixture  the  cadmium  is  completely 
precipitated  as  oxide,  leaving  the  cojiper  in  solution.  Ammonium 
salts,  if  present,  miist  be  destroyed  oy  boiling  with  an  excess  of 
■alkali,  as  they  prevent  the  complete  precipitation  of  the  cadmium. 

Separation  of  Copper  and  Cadmium.  P.  Gucci.  (Ber.  der 
deutsch.  chem.  Ges.,  xvii.,  2659-2669.)  The  new  method  suggested 
by  the  author  is  as  follows  : — After  the  separation  of  bismuth  by 
ammonia  in  the  usual  course  of  qualitative  analysis,  hydrochloric 
acid  is  added  to  the  ammoniacal  filtrate  until  the  precipitate  first 
formed  is  just  redissolved.  From  this  solution  the  copper  is  pre- 
cipitated by  means  of  a  ten  per  cent,  solution  of  ammonium  ben- 
zoate  added  in  slight  excess,  and  the  filtrate  tested  for  cadmium 
with  ammonia  and  ammonium  sulphide.     The  separation  is  said 
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to  be  sufficiently  complete  to  be  used  also  for  quantitative  pur- 
poses. 

A  Colorimetric  Method  for  Determining  small  quantities  of  Iron. 
A.  Thomson.  (Proc.  Chem.  Soc,  May  21st,  1885.)  The  author 
has  applied  the  well-known  thiocyanate  reaction  of  ferric  salts  to 
the  quantitative  determination  of  small  quantities  of  iron.  The 
method  is  almost  universally  applicable,  silver  and  copper,  and  in 
some  cases  cobalt,  being  the  only  common  metals  that  interfere. 
To  perform  the  analysis,  a  weighed  quantity  of  substance  is  dis- 
solved in  acid,  the  excess  of  acid  driven  oif  by  evaporation,  the 
iron,  if  necessary,  converted  into  ferric  salt  by  means  of  potassium 
permanganate,  and  finally  the  solution  is  diluted  to  one  litre. 
Into  each  of  two  similar  cylinders,  5  c.  c.  of  dilute  hydrochloric 
or  nitric  acid  (1 :  5),  and  15  c.  c.  of  potassium  thiocyanate  solution 
(containing  forty  grams  per  litre)  are  poured,  and  to  one  a  mea- 
sured bulk  of  the  solution  to  be  tested  is  added,  both  cylinders 
having  been  filled  up  to  the  same  height  with  distilled  water,  a 
standard  solution  of  ferric  salt  containing  O'OOOl  gram  Fe  per  c.  c. 
is  added  to  the  other  cylinder  in  quantity  sufficient  to  produce  a 
colour  matching  that  in  the  cylinder  containing  the  substance 
under  examination. 

A  New  Method  of  Separating  Nickel  and  Cobalt.  M.  Ilinski 
and  G.  von  Knorre.  (Chemical  Netvs,  li.  170.)  The  solution  con- 
taining nickel  and  cobalt  as  sulphate  or  chloride  (iron  and  chro- 
mium must  Qiot  be  present)  is  mixed  with  a  few  c.  c.  of  free  hydro- 
chloric acid.  There  is  then  added  to  the  liquid,  previously  heated, 
a  hot  solution  of  nitroso-y8-naphthol  in  hot  acetic  acid.  The  pre- 
cipitate is  allowed  to  subside,  and  when  cold  the  liquid  is  tested 
with  a  further  quantity  of  the  nitroso-naphthol  solution.  If  the 
precipitation  is  complete,  the  deposit  is  filtered  off  after  some 
hours,  and  washed  with  hydrochloric  acid  of  12  per  cent.,  first 
cold  and  then  warm,  until  the  nickel  is  removed,  and  lastly  with 
hot  water.  As  the  precipitate  is  very  bulky,  the  filter  used  must 
not  be  too  small ;  in  other  respects  the  washing  is  easy.  To  the 
dry  precipitate  are  added  a  few  knife-pointfuls  of  crystalline 
oxalic  acid,  free  from  ash ;  the  filter  is  folded  up  and  incinerated 
cautiously  in  a  tared  Rose's  crucible  at  a  gradually  increasing 
heat.  It  is  then  ignited  in  a  current  of  hydrogen,  and  weighed  as 
metallic  cobalt.  In  the  filtrate  the  nickel  is  thrown  down,  appa- 
rently quantitatively,  by  heating  with  potassium  hydroxide,  after 
the  bulk  of  the  acetic  acid  has  been  expelled  by  heat.  It  is  pre- 
ferable, however,  to  precipitate  nickel  and  cobalt  together  in  an 
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aliquot  part  of  the  solntion  by  means  of  potassium  hydroxide,  and 
to  weigh  the  metals  after  reduction  in  a  current  of  hydrogen.  In 
another  portion  of  the  solution  the  cobalt  is  determined  as  above, 
and  the  nickel  is  found  as  difference. 

New  Methods  for  Detecting  Chlorates  in  Solution.  M.  Four- 
mont.  (WeeUy  Drug  News,  jS'ovember  22,  1884.)  A  solution 
containing  a  chlorate,  when  mixed  with  sulphuric  acid  and  copper 
turnings,  assumes  a  green  colour,  while  a  solution  of  nitrate,  under 
the  same  conditions,  evolves  nitric  oxide,  and  turns  blue. 

The  Solution  contains  the  Chlorate  only. — When  the  solution  is 
treated  with  copper  and  sulphuric  acid,  perchloric  acid  is  pro- 
duced, and  cuprous  chloride  is  formed,  which  colours  the  solution 
green.  If  the  absence  of  acids  which  precipitate  argentic  nitrate 
has  been  previously  established,  the  presence  of  a  chlorate  is 
proven. 

The  Solution  contains  a  Chlorate  and  a  Nitrate. — The  treatment 
is  the  same.  The  chlorate  is  first  decomposed,  with  the  evolution 
of  perchloric  acid  and  a  green  coloration;  then  hyp oni trie  acid 
escapes,  and  the  characteristic  blue  colour  of  the  nitrate  appears. 

The  Solution  contains  a  Chlorate  and  a  Chloride. — After  the  pre- 
sence of  the  latter  has  been  determined  by  argentic  nitrate,  the 
chlorate  is  detected  as  above.  It  is  unnecessary  to  remove  the 
chloride  first. 

The  Solution  contains  a  Chlorate,  a  Chloride,  and  a  Nitrate. — If  this 
solution  is  treated  as  above,  all  three  salts  are  decomposed.  Hypo- 
chlorous  acid,  hydrochloric  acid,  and  nitric  acid  are  liberated  at 
the  same  time.  The  latter  two  give  nitrohydrochloric  acid,  which 
dissolves  the  copper  as  chloride,  and  colours  the  solution  green. 
If  the  presence  of  a  chloride  has  previously  been  determined  by 
means  of  argentic  nitrate,  it  might  be  inferred  that  the  solution 
contains  a  chloride  and  a  chlorate.  When  the  solution  is  heated 
for  a  few  minutes,  the  green  colour  of  the  chloride  disappears, 
and  the  blue  colour  of  the  nitrate  is  produced.  According  to 
this  reaction,  the  presence  of  a  chlorate,  a  chloride,  and  a  nitrate 
might  be  assumed,  but  the  latter  two  themselves  will  give  the  same 
reactions,  on  account  of  the  formation  of  nitrohydrochloric  acid. 
The  author  therefore  recommends  that  the  hydrochloric  acid  be 
previously  removed  by  argentic  acetate,  and  the  other  two  acids 
detected  in  the  given  manner. 

Detection  of  Monocarbonate  in  Sodium  Bicarbonate.  A.  Kremel. 
(Pharm.  Blatt.,  xvii.  849.)  The  author  recommends  for  this 
purpose  solution  of  phenol-phthalein,  which  is  without  action  on 
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pure  bicarbonate,  but  forms  a  red  coloration  with  the  least  trace 
of  monocarbonate. 

Gallein  as  an  Indicator  in  Volumetric  Analysis.  M.  Dechan. 
(Pharm.  Journ.,  3rd  series,  xv.  849.)  Gallein,  or  pyrogallol- 
phthalein,  has  for  some  years  been  used  to  a  limited  extent  in 
commerce  as  a  colouring  agent  in  the  dyeing  of  woollen  and  other 
fabrics,  to  which  it  imparts  a  variety  of  purple  shades.  A  weak 
solution  of  this  substance  in  proof  spirit  (1  in  1000),  when  added 
to  water  gives  a  pale  brown  coloration,  which  is  changed  by  traces 
of  alkalies  to  pink.  Comparative  experiments  described  in  his 
paper  have  satisfied  the  author  that  gallein  as  a  general  indicator 
is  superior  to  either  methyl-orange  or  phenol-phthalein,  and  avail- 
able in  cases  where  the  two  latter  are  worthless  or  untrustworthy, 
Phenolphthalein  is  quite  unsuitable  for  the  volumetric  estimation 
of  ammonia ;  and  methyl-orange  cannot  be  used  when  the  titration 
is  performed  with  the  organic  acids.  In  either  of  these  cases  the 
new  indicator  may  be  applied  with  advantage.  Even  the  alka- 
loidal  bases,  brucine  and  morphine,  which  give  no  reaction  with 
phenolphthalein,  yielded  a  sharp  pink  coloration  with  gallein ; 
with  strychnine  the  colour  was  more  of  a  purple  shade. 

Vortmann's  Method  for  the  direct  Determination  of  Chlorine  in 
Presence  of  Bromine.  Dr.  E.  Berglund.  (Zeitschr.  fur  Analyt. 
Chem.j  1885,  Part  2.)  Vortmann's  method  depends  on  the  fol- 
lowing alleged  reactions : — A  solution  of  a  chloride  in  acetic  acid 
of  2  or  3  per  cent.,  mixed  with  lead  peroxide,  can  be  repeatedly 
evaporated  to  dryness  without  the  loss  of  any  chlorine ;  on  the 
other  hand,  there  is  a  distinct  escape  of  chlorine  if  the  strength  of 
the  acetic  acid  exceeds  5  per  cent.  If  a  bromide  is  mixed  with 
lead  peroxide  and  "  dilute  "  acetic  acid,  bromine  is  liberated,  and 
all  the  bromine  can  be  expelled  by  repeated  evaporation  to  dry- 
ness on  the  water-bath  with  fresh  doses  of  acetic  acid.  The  author 
finds  the  former  statement  correct,  and  the  latter  one  also  if  the 
"  dilute  "  acid  has  a  strength  of  10  per  cent,  or  upwards,  but  with 
acid  of  2  or  3  per  cent.,  such  as  does  not  attack  chlorides,  the 
assertion  is,  according  to  his  experiments,  incorrect. 

Detection  of  Iodine,  Bromine,  and  Chlorine.  E.Hart.  (Chemical 
News,  1.  268,  269.)  The  substance  is  boiled  in  a  flask  with  a  solu- 
tion of  ferric  sulphate,  a  suitable  bent  tube  with  bulbs  containing 
starch  paste  having  been  previously  attached  to  the  flask  by  means 
of  a  perforated  cork.  The  presence  of  iodine  is  indicated  by  the 
production  of  the  usual  blue  coloration ;  the  bulbs  are  of  course 
kept  cool.     When  all  the  iodine  is  thus  driven  off,  chloroform  is 
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substituted  for  the  starcli-paste  in  the  bulbs,  and  a  small  quantity 
of  permanganate  added  to  the  contents  of  the  flask,  which  is  again 
boiled ;  the  presence  of  bromine  is  shown  by  the  usual  coloration 
of  the  chloroform.  After  all  the  bromine  is  eliminated,  chlorine 
can  be  tested  for  in  the  solution  in  the  ordinary  way.  This  method 
has  been  tested  experimentally,  and  gives  satisfactory  results. 

Separation  of  lodiii e  and  Chlorine  in  the  Dry  Way.  A.  K r  u  t  w ig. 

(JBe7\  der  deutsch.  Chem.  Ges.,  xvii.  341-343.)  If  an  intimate  mix- 
ture of  potassium  iodide  with  excess  of  potassium  bichromate  be 
rather  strongly  heated  in  a  crucible,  the  whole  of  the  iodine  is 
given  off,  a  corresponding  amount  of  potassium  chromate  and 
chromic  oxide  being  left  in  the  crucible.  The  estimation  may  be 
made  by  weighing  the  crucible  before  and  after  heating,  when  the 
loss  is  iodine,  or  by  treating  the  residue  with  water.  In  the  latter 
case  chromic  oxide  remains  undissolved  and  may  be  filtered  off 
and  weighed.  Sodium  chloride  is  not  attacked  by  potassium 
bichromate,  so  that  this  method  may  be  used  as  a  means  of  sepa- 
rating chlorine  and  iodine  in  a  mixture. 

The  Detection  and  Estimation  of  Iodine.  E.  H.  Cook.  (Ab- 
stract of  a  paper  read  before  the  Chemical  Society,  February 
19th,  1885.  From  the  Chemical  Society's  Proceedings.)  The  usual 
tests  for  iodine,  when  existing  as  an  iodide,  are  rendered  somewhat 
difficult  by  the  circumstances  that  nitrous  acid  liberates  bromine 
as  well  as  iodine ;  while,  if  an  excess  of  chlorine  be  employed, 
colourless  chlorides  of  bromine  and  iodine  are  formed.  These 
difficulties  become  of  importance  when  it  is  desired  to  detect  small 
quantities  of  iodides  in  the  presence  of  comparatively  large  quan- 
tities of  bromides,  or  when  a  quantitative  estimation  is  to  be  made 
of  the  iodine. 

To  avoid  these  difficulties,  the  author  proposes  to  use  hydrogen 
peroxide,  which  is  added  to  an  acetic  acid  solution.  Under  these 
circumstances,  the  whole  of  the  iodine  is  separated  from  the 
iodide,  while  bromides  and  chlorides  are  unaffected. 

Details  of  the  methods  of  employing  the  test  for  qualitative 
and  quantitative  purposes  are  given ;  in  the  latter  case,  the  iodine 
is  extracted  by  means  of  C  H  CI3,  the  solution  is  washed  with  a 
little  water  to  remove  hydrogen  peroxide,  and  the  titration  of  the 
iodine  then  performed  in  the  usual  manner. 

The  Detection  of  Traces  of  Iodides  in  presence  of  Large  Cluan- 
tities  of  Bromides.  P.  S.  Brito.  (Chemical  News,  1.  210.)  When 
bromine  and  iodine  are  liberated  by  chlorine,  and  in  the  usual 
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manner  carried  down  by  chloroform,  the  bromine  masks  the  colour 
of  the  iodine,  if  it  is  in  excess.  The  author  finds  that  the  addition 
of  a  few  crystals  of  ferrous  sulphate  removes  the  brown  bromine 
coloration,  and  renders  visible  the  minutest  trace  of  iodine  dis- 
solved by  the  chloroform.  By  this  means  a  trace  of  iodine  was 
detected  in  "pure"  potassium  bromide. 

Cinchonamine  as  a  Test  for  Nitric  Acid  and  Nitrates.  A. 
Arnaud  and  L.  Fade.  {Gomptes  Rendus,  xcviii.  J488-1490.) 
The  test  proposed  by  the  authors  is  based  on  the  insolubility  of 
cinchonamine  nitrate  in  dilute  acids.  On  mixing  an  acid  solution 
of  the  hydrochloride  of  this  alkaloid  with  a  solution  containing 
even  a  trace  of  nitric  acid  or  a  nitrate,  cinchonamine  nitrate  sepa- 
rates in  the  form  of  minute  well-defined  crystals,  easily  recognis- 
able under  the  microscope.  This  test  may  with  advantage  be 
applied  to  the  detection  of  nitrates  in  vegetable  tissues.  For  this 
purpose  a  section  of  the  stalk  or  a  fragment  of  the  leaf  or  other 
organ  to  be  tested  is  immersed  in  a  dilute  acid  solution  of  cin- 
chonamine hydrochloride  (0*4  per  cent.)  for  some  time  and  then 
examined  under  the  microscope,  when  crystals  of  cinchonamine 
nitrate  are  seen  encrusting  the  tissues  and  inclosed  in  the  cells, 
and  their  relative  abundance  shows  the  relative  distribution  of 
nitrates  in  the  organ  examined. 

Behaviour  of  some  Fats  and  Lubricating  Oils  with  Glacial  Acetic 
Acid.  E.  Valenta.  (Dingl.  polyt.  Journ.,  cclii.  296.  Yvom.  Jourii. 
Chem.  Soc.)  From  a  series  of  experiments,  the  author  infers  that 
most  animal  and  vegetable  oils  are  more  or  less  soluble  in  glacial 
acetic  acid.  Equal  parts  of  oil  and  glacial  acetic  acid  were  inti- 
mately mixed  in  a  test-tube,  and  subjected  to  various  temperatures. 
Olive  oil  and  castor  oil  are  completely  soluble  at  the  ordinary 
temperature  (15-20°)  ;  palm  oil,  laurel  oil,  cocoanut  oil,  palm-nut 
oil,  illipe  oil,  olive  oil,  cacao  butter,  sesame  oil,  peach-kernel  oil, 
almond  oil,  cotton  oil,  earth-nut  oil,  apricot- kernel  oil,  beef  tallow, 
American  bone  fat,  cod-liver  oil,  and  pressed  tallow  are  com- 
pletely, or  almost  completely,  soluble  at  temperatures  varying 
between  23°  and  the  boiling-point  of  glacial  acetic  acid ;  whilst 
rape  oil  and  mustard  oil  (cruciferous  oils),  are  imperfectly  soluble 
in  boiling  glacial  acetic  acid.  The  subjoined  table  gives  the  re- 
sults of  experiments  made  with  a  view  to  distinguish  various  fats 
by  warming  equal  volumes  of  fat  and  glacial  acetic  acid  in  a  test- 
tube  until  a  clear  solution  is  obtained,  allowing  to  cool,  and 
observing  the  temperature  at  which  the  clear  solution  is  rendered 
turbid. 
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The  solution 

in  equal  parts 
glacial  acetic  acid 
(sp.  gr.  =  1-0562) 

Name  of  fat. 

Sp.gr. 
at  15°. 

Remarks. 

is  rendered 

turbid  at 

Vegetable  fats. 

Palm  oil       .... 

— 

23° 

Fresh  fat  procured  from  the 
Briinn  candle  works. 

Laurel  oil    ...     . 

— 

26-27° 

Old  rancid  fat  from  a  collec- 
tion in  the  laboratory. 

Cocoanut  oil    .     .     . 

— 

40° 

From  the  laboratory  collection. 

Illipeoil 

0-9175 

64-5° 

Extracted  from  the  seeds  of 
Bassia  longifolia. 

Palm-nut  oil    .    .    . 

— 

48° 

Old  rancid  fat  from  the  Eng- 
lish market. 

Green  olive  oil      .     . 

0-9173 

85° 

Oil  from  second  pressing,  con- 
tains presumably  large  quan- 
tities of  olive-kernel  oil. 

Cacao  butter    .     .     . 



105° 

Obtained  from  J.  Stettner. 

Sesame  oil  ...     . 

0  -9213 

107° 

Ditto. 

Peach-kernel  oil   .     . 

0  -9241 

108° 

Crude  oil.    Hungarian  source. 

Almond  oil  .     .     .     . 

0-9186 

110° 

Obtained  from  J.  Stettner  from 
sweet  almonds. 

Cotton  oil    ...     . 

0  -9228 

110° 

Obtained  from  J.  Stettner. 

Olive  oil  (yellow)  .     . 

0  -9149 

111° 

Oil  from  first  pressing,  ob- 
tained from  J.  Stettner. 

Earth-nut  oil  .    .     . 

0-9193 

112° 

Obtained  from  J.  Stettner. 

Apricot-kernel  oil      . 

0  -9191 

Ai 

114° 
limal  fats. 

Ditto. 

Beef  tallow.    .     .     . 

— 

95° 

Hard  tallow  from  Italy. 

American  bone  fat     . 

— 

90-95° 

Cod-liver  oil     .     .     . 

— 

101° 

Obtained  from  Vienna. 

Pressed  tallow .     .     . 

114° 

Melting  point  55-8°.  Very 
hard  and  pure. 

In  conclusion,  the  author  mentions  that,  by  the  aid  of  glacial 
acetic  acid  at  50-60°,  it  is  possible  to  detect  adulterations  of 
mineral  oils  with  resin  oils,  the  latter  being  readily  soluble  in 
acetic  acid,  whilst  mineral  oils  are  almost  insoluble  in  that  solvent. 

Volumetric  Estimation  of  Phosphoric  Acid.  J.  Bongartz. 
(ArcMv  der  Pharm.  [3],  xx.  846-854.  From  Journ.  Chem.  8oc.) 
Thompson  has  shown  that  phosphoric  acid  can  be  estimated  volu- 
metrically  by  means  of  standard  potassium  or  sodium  hydrate 
solution,  using  methyl- orange,  or  phenolphthalein  as  indicator, 
whether  the  acid  be  present  in  the  free  state,  or  combined  with 
sodium  or  potassium.  If  potassium  hydrate  be  added  to  the  phos- 
phoric acid  solution  until  the  red  colour  of  methyl-orange  changes 
to  pale  yellow,  K  HgP  O^  is  formed  (112  parts  K  H  0  =  142  parts 
P2O5).    If  now  phenolphthalein  be  added,  and  the  titration  be 
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continued  until  a  red  colour  appears,  Kg  H  P  O4  is  formed  (again 
112  parts  KH 0  =  142  parts  P2O5).  On  adding  hydrochloric  or 
sulphuric  acid  until  the  red  colour  of  methyl-orange  reappears, 
the  titration  with  potassium  hydrate  can  be  repeated.  Further, 
the  titration  of  phosphoric  acid  in  combination  with  calcium, 
magnesium,  iron,  and  aluminium,  can  be  similarly  effected.  On 
dissolving  dicalcium  phosphate  in  hydrochloric  acid,  and  adding 
potassium  hydrate  until  methyl-orange  becomes  yellow,  the  solu- 
tion then  contains  potassium  chloride,  calcium  chloride,  and  mono- 
calcium  phosphate.  Further  addition  of  potassium  hydrate  until 
phenolphthalein  is  reddened,  produces  tricalcium  phosphate, 
dicalcium  phosphate,  and  dipotassium  phosphate : — 

2CaH4(P04)24-6KHO-f-2CaCl2  = 
CasCPOJg  +  eHaO  +  CaHPO^  +  KgHPO^  +  ^KCl. 

(In  the  last  titration  168  parts  K  H  0  =  142  parts  Pg  O5.)  After 
adding  hydrochloric  acid,  the  titration  can  be  repeated  as  before. 
Numerical  results  given  show  the  accuracy  of  the  process.  In 
presence  of  a  sufficiency  or  an  excess  of  calcium  chloride,  the 
monocalcium  phosphate  is  converted  entirely  into  tricalcium  phos- 
phate during  the  titration  (224  parts  KH 0  =  142  parts  P2O5). 
As  is  known,  iron  and  aluminium  are  precipitated  by  ammonia 
in  presence  of  sufficient  phosphoric  acid,  as  tribasic  phosphates, 
insoluble  in  acetic  acid.  When  dissolved  in  dilute  hydrochloric 
acid  the  phosphoric  acid  can  be  titrated  as  above.  Phosphoric 
acid  is  readily  estimated  in  manures  by  aid  of  these  methods,  iron 
and  aluminium  in  the  solution  of  the  manure  are  precipitated  by 
ammonia,  acetic  acid  in  excess  is  added,  and  after  a  few  minutes 
the  precipitate  is  thrown  on  a  filter  and  washed,  then  dissolved  in 
dilute  hydrochloric  acid,  and  the  solution  titrated  as  above.  The 
filtrate  containing  the  remaining  phosphoric  acid  is  treated  with 
a  few  drops  of  hydrochloric  acid,  an  excess  of  solution  of  iron, 
aluminium,  and  calcium  chlorides  is  added,  and  the  phosphoric 
acid  is  precipitated  in  the  hot  solution  by  means  of  ammonia.  The 
precipitate  is  washed  with  water  containing  a  little  potassium 
hydroxide  dissolved  in  dilute  hydrochloric  acid,  diluted,  and 
titrated  after  the  addition  of  an  excess  of  calcium  chloride. 

To  determine  the  total  phosphoric  acid  in  manures,  it  is  neces- 
sary to  roast  the  substance,  and  then  to  fuse  with  sodium  car- 
bonate and  potassium  nitrate.  Oxidation  with  potassium  chlorate 
and  hydrochloric  acid  does  not  destroy  the  whole  of  the  organic 
matter,  and  this  interferes  with  the  end- reaction.     The  standard 
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potassium  hydroxide  solution  must  be  free  from  carbonate  and 
alumina.  It  is  best  prepared  from  caustic  baryta  and  potassium 
sulphate. 

Estimation  of  Phosphoric  Acid  in  Manures.  Methods  adopted 
for  1885  by  the  Association  of  Official  Agricultural  Chemists. 
{Chemical  Neivs,  li.  19.) 

Phosphoric  Acid  Soluble  in  Water. — 2  grams  of  the  well-sampled 
manure  are  washed  with  water  on  a  filter  until  the  washings  are 
nearly  free  from  phosphoric  acid,  the  substance  is  then  rubbed  to 
a  paste  in  a  mortar  with  a  pestle  tipped  with  rubber,  and  re-washed 
until  the  washings  are  free  from  acid.  The  phosphoric  acid  is 
determined  in  the  mixed  washings,  as  described  below. 

Phosphoric  Acid  Insoluble  in  Ammonium  Citrate. — The  residue 
and  filter-paper  from  the  water  treatment  are  digested  with  100  c.  c. 
of  neutral  ammonium  citrate  solution  (density  1*09),  at  65°,  for 
thirty  minutes,  with  frequent  shaking,  then  filtered,  washed,  and 
ignited  until  all  organic  matter  is  destroyed ;  the  residue  digested 
with  10-15  c.  c.  of  fuming  hydrochloric  acid,  until  the  phosphate 
is  dissolved,  diluted  to  200  c.  c,  filtered  through  a  dry  filter,  and 
the  phosphoric  acid  estimated,  as  described  below. 

Total  Phosphoric  Acid. — 2  grams  of  the  substance  are  well  mixed 
with  4-7  c.  c.  of  a  nearly  saturated  solution  of  magnesium  nitrate, 
dried  and  ignited  until  free  from  organic  matter.  The  phosphoric 
acid  is  dissolved  out  by  digesting  this  residue  at  a  gentle  heat 
with  15-20  c.  c.  of  fuming  hydrochloric  acid;  the  solution  is 
diluted  to  200  c.  c,  and  passed  through  a  dry  filter.  50  c.  c.  of 
this  or  of  the  preceding  filtrate,  or  i  to  J  of  the  washings  referred 
to  above,  are  neutralized  with  ammonia,  mixed  with  15  grams  of 
dry  ammonium  nitrate,  and  precipitated  with  molybdic  solution, 
digested  at  65°  for  one  hour,  filtered  and  washed  with  ammonium 
nitrate  solution.  The  filtrate  should  be  tested  with  molybdate  for 
phosphoric  acid ;  the  precipitate  is  dissolved  in  ammonia  and  hot 
water,  nearly  neutralized,  cooled,  and  magnesia  mixture  is  run  in 
at  the  rate  of  a  drop  per  second  with  vigorous  stirring  ;  after 
fifteen  minutes  30  c.  c.  ammonia,  sp.  gr.  0*96,  are  added,  and  in  two 
hours  the  mass  is  filtered,  washed  with  dilute  ammonia,  ignited, 
and  weighed. 

Phosphoric  Acid  Soluble  in  Ammonium  Citrate  is  the  difference 
between  the  total,  and  the  sum  of  the  phosphoric  acid  soluble  in 
water  and  that  insoluble  in  ammonium  citrate. 

The  reagents  are  prepared  as  follows : — Ammonium  citrate : 
commercial  citric  acid  is    dissolved  in  water,  nearly  neutralized 
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with  ammonium  carbonate,  the  carbonic  anliydride  boiled  off,  the 
neutralizing  completed  with  ammonia,  and  the  solution  diluted 
until  its  sp.  gr.  is  1*09.  Magnesium  nitrate  :  320  grams  of  calcined 
magnesia  are  dissolved  in  nitric  acid  (not  in  excess),  a  small 
excess  of  magnesia  is  now  added,  the  whole  boiled,  filtered,  and 
made  up  to  2  litres.  Ammonium  nitrate :  a  10  per  cent,  solution. 
Magnesia  mixture  :  22  grams  of  crystalline  magnesium  chloride, 
280  grams  of  ammonium  chloride,  and  700  c.  c.  of  0'96  ammonia 
are  mixed  as  usual,  and  made  up  to  2  litres.  Dilute  ammoma 
containing  1  part  of  ammonia  (sp.  gr.  0"96)  to  3  parts  of  water. 
Aminionium  molyhdate  by  Fresenius'  methods. 

A  duick  Method  for  the  Estimation  of  Phosphoric  Acid  in 
Fertilizers.  J.  S.  Wells.  {Froc.  Ghem.  8oc.,  Feb.  19th,  1885.) 
Finding  the  ammonium  molybdate  method  too  long  and  tedious 
when  many  analyses  of  fertilizers  had  to  be  done,  the  author  has 
adapted  Joule's  citric  acid  method  as  a  gravimetric  process.  He 
employs  two  solutions  :  A,  consisting  of  citric  acid  900  grams, 
ammonia  solution  (rel.  den.  0'92)  1400  c.  c,  water  500  c.  c. ;  and 
B,  a  strong  solution  of  magnesium  citrate.  1  gram  of  the  fertilizer 
is  fused  with  sodium  carbonate  and  nitrate,  dissolved  in  nitric 
acid,  and  the  silica  filtered  off.  To  the  filtrate  some  of  solution 
A  is  added,  and  the  whole  allowed  to  stand  for  half  an  hour ; 
enough  of  solution  B  is  then  added  to  precipitate  the  phosphoric 
acid.  For  the  author's  experiments,  a  test  of  solution  was  made 
up  of  sodium  phosphate,  calcium  chloride,  and  ammonia-iron  alum, 
so  as  to  contain  P2  O5,  19'83  per  cent.,  CaO,  25  percent.,  FcgOg, 
3  per  cent. ;  equal  portions  were  taken  for  analysis,  the  comparison 
of  his  results  with  theory  being  given  in  a  table.  He  compares 
his  own  method  with  the  ammonium  molybdate  method  on  several 
fertilizers  with  the  following  results  : — 

Ammonium  citrate  Ammonium  molybdate 

method.  method. 

1.  4-23  per  cent 4-23  per  cent. 

2.  lS-36        , 18-18 

3.  3-42        „  ....  3-64 

4.  14-01         „  ....         13-92 

Analysis  of  Soils.  Gr.  Lechartier.  (Comptes  Bendus,  xcviii. 
1339-1342.  From  Journ.  Chem.  Soc.)  When  a  soil  is  boiled  with 
a  solution  of  ammonium  oxalate,  containing  an  excess  of  ammonia, 
some  of  the  organic  matter  and  a  certain  proportion  of  the 
inorganic  constituents,  i.e.,  phosphoric  acid,  ferric  oxide,  alumina, 
etc.,   pass   into   solution.      Ammonium    citrate    exerts   the   same 
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solvent  power,  but  dissolves  some  of  the  calcium  existing  as  car- 
bonate ;  whereas  the  ammonium  oxalate  dissolves  only  the  calcium 
in  combination  with  the  organic  matter.  The  tartrate  has  less 
solvent  power,  except  in  the  case  of  calcium.  Ammonium  chloride 
dissolves  a  part  of  the  humous  substances  and  some  of  the 
inorganic  constituents,  but  has  little  action  on  the  phosphates.  It 
may  be  used,  however,  to  dissolve  out  the  calcium  existing 
naturally  as  carbonate,  and  that  added  in  manures.  The  solvent 
action  of  these  substances  varies  with  the  strength  of  the  solution, 
the  presence  or  absence  of  an  excess  of  ammonia,  and  the  length 
of  time  the  liquid  is  kept  in  ebullition.  If  the  organic  matter  is 
destroyed  by  roasting  the  soil  at  a  low  temperature,  the  proportion 
of  phosphoric  acid  and  potassium,  which  dissolve  in  ammonium 
oxalate,  is  not  altered,  but  the  proportion  of  ferric  oxide  and  silica, 
which  become  insoluble,  is  much  higher  than  that  existing  in  the 
decomposed  organic  matter. 

In  actual  analysis,  20  grams  of  the  dried  soil  are  placed  in  a 
flask  with  250  c.  c.  of  a  solution  containing  10  grams  of  ammonium 
oxalate  and  an  excess  of  ammonia ;  the  flask  is  connected  with  an 
inverted  condenser,  and  the  liquid  boiled  for  several  hours.  It  is 
then  filtered,  evaporated  to  drjrness,  the  solid  matter  ignited,  the 
residue  treated  with  hydrochloric  acid,  and  the  various  substances 
estimated  in  the  solution. 

The  Application  of  Sulphate  of  Iron  in  Agriculture,  and  its 
Value  as  a  Plant  Food.  A.  B.  Griffiths.  (Ghem.  8oc.  Trans., 
1884,  71.)  This  paper  contains  an  account  of  further  researches 
on  this  subject.  The  author  has  grown  duplicate  crops  of  beans, 
turnips,  and  wheat  under  similar  conditions,  in  such  a  manner 
that  one  set  was  manured  with  \  cwt.  of  ferrous  sulphate  per  acre, 
the  other  having  no  iron  salt  added.  With  the  beans,  the  crop 
with  the  iron  yielded  44  bushels  of  grain  ;  without  the  iron,  only 
28  bushels  were  produced ;  the  plants  and  pods  in  the  first  case 
(with  iron)  contained  more  iron  and  phosphoric  acid  than  in  the 
second  (without  iron).  No  difference  as  regards  these  constituents 
was  found  in  the  seeds.  In  the  case  of  wheat  no  very  marked 
increase  in  the  weight  of  the  crop  was  observed,  but  the  wheat 
grown  with  the  iron  seemed  to  be  healthier  and  completely  resisted 
^'  rust "  which  attacked  the  crop  grown  without  iron.  With  the 
turnips  the  plot  manured  with  ferrous  sulphate  gave  16 J  tons,  the 
unmanured  13  tons  of  roots  ;  the  former  contained  markedly  more 
iron  and  phosphoric  acid.  From  some  estimations  of  chlorophyll 
made  by  Dr.  Russell,  it  appears  that  the  use  of  sulphate  of  iron 
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increases  the  amount  of  chlorophyll  in  the  leaves.     An  excess  of 
sulphate  acts  as  a  poison. 

Alkali-proof  Vessels.  W.  Dittmar.  (From  Journ.  Chem.  Soc, 
1884,1071.)  The  production  of  nickel  is  referred  to  and  its  use 
recommended  for  operations  with  caustic  alkali-leys.  In  its 
resistance  to  the  action  of  alkali-leys,  it  is  equal  to  platinum, 
whilst  for  its  cheapness,  hardness,  density,  and  lower  conductivity 
of  heat,  it  surpasses  silver.  The  latter  quality  allows  the  operator 
to  lay  hold  of  a  dish  containing  boiling  caustic  potash-ley  with  his 
bare  fingers.  Its  density  prevents  the  retention  of  potash,  as  is 
the  case  with  silver,  and  its  hardness  gives  it  permanence  of  form. 
Solutions  of  caustic  alkalies  are,  however,  not  absolutely  mthout 
action  on  nickel,  for  the  metal  is  attacked  when  the  strength  of 
the  solutions  reaches  about  60  per  cent,  of  potash  (or  soda).  The 
porosity  of  silver  may  be  diminished  by  alloying  it,  and  a  very 
durable  and  useful  alloy  for  fusions  with  alkalies  has  the  com- 
position— silver  91,  gold  7,  and  nickel  2  per  cent.  The  author  then 
proceeds  to  show  that  the  action  of  fused  alkalies  on  metals  is  due 
to  the  formation  of  peroxides,  which  constitute  the  destructive 
agent ;  experiments  since  prove  that  silver,  the  above  alloy, 
platinum,  and  nickel  are  not  acted  on  in  the  absence  of  air,  and 
fusions  with  alkalies  may  be  conveniently  and  safely  conducted  in 
platinum  vessels  in  an  atmosphere  of  hydrogen  or  nitrogen,  for 
which  purpose  an  arrangement  is  described  in  the  paper:  the 
alkalies  then  fuse  quite  steadily,  and  do  not  boil  up  as  they  do 
when  fused  in  air.  All  these  metals  are  attacked  by  fused  alkalies 
in  the  presence  of  air,  silver  least.  Potash  and  baryta  are  more 
energetic  than  soda.  Some  experiments  with  carefully  prepared 
lithium  compounds  show  that  the  carbonate  when  ignited  in  a 
platinum  vessel  in  the  air  attacks  the  metal,  and  is  itself  in  greater 
part  converted  into  peroxide.  When  heated  in  hydrogen  or 
nitrogen,  it  does  not  attack  the  metal,  but  gradually  loses 
carbonic  anhydride,  and  with  the  former  gas  nearly  pure  lithium 
oxide  (Lig  0)  remains  as  an  almost  infusible  solid,  which  does  not 
readily  combine  with  water;  with  nitrogen,  part  only  of  the 
carbonic  anhydride  is  driven  off.  A  blowpipe-flame  was  employed 
to  finish  the  lithium  experiments. 

A  Technical  Point  in  the  Manufacture  of  Certain  Aerated 
Beverages.  W.  A.  H.  Naylor.  (Pharm.  Journ.,  3rd  series,  xv. 
731.)  Experiments  undertaken  by  the  author  with  the  object  of 
throwing  light  on  the  utter  loss  of  aroma  or  pungency  in  samples 
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of  ginger  ale  and  ginger  beer  submitted  to  him,  have  led  to  the 
interesting  observation  that  the  presence  of  oxides  of  nitrogen  in 
the  oil  of  vitriol  used  by  the  manufacturer  was  the  main  cause  of 
the  deterioration  of  these  beverao^es. 
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PART   II. 
MATERIA  MEDICA  AND  PHARMACY. 

Sinicula  Marilandica.  C.  J.  Houck.  (Amer.  Journ.  Fharm., 
Sept.,  1884.)  The  author  has  examined  the  root  of  this  plant, 
which  is  extensively  used  in  Pennsylvania  as  a  popular  remedy 
for  consumption,  and  occasionally  also  as  an  antipyretic  in  the 
treatment  of  intermittent  fever.  He  attributes  the  medicinal 
action  of  this  drug  to  the  volatile  oil  and  resin  contained  in  it,  and 
considers  an  alcoholic  tincture  as  the  most  satisfactory  preparation 
for  its  administration. 

Mandragora  Officinalis.  M.  Crouzel.  (L' Union  Pharon.,  June, 
1885,  264.)  The  author  reports  having  isolated  from  the  root 
of  the  mandrake  a  crystalline  constituent  having  a  bitter  and 
nauseous  taste,  and  possessing  all  the  chemical  characters  of  an 
alkaloid.  The  sulphate  was  found  to  possess  mydriatic  properties. 
The  author  suggests  the  name  "  mandragorine  "  for  this  base. 

Some  Constituents  of  Rhubarb.  M.  Kubli.  (Pharm.  Zeitschr. 
fur  Bussland,  xxiv.  193.)  The  author  states  that  chrysophanic 
acid  does  not  pre-exist  as  such  in  rhubarb,  but  that  on  the  addition 
of  water  it  is  formed  from  the  glucoside  chrysopJian,  under  the  in- 
fluence of  a  ferment.  This  ferment  is  said  to  be  soluble  in  water 
but  insoluble  in  alcohol ;  hence  a  clear  alcoholic  tincture  of  the 
root  can  be  evaporated  without  the  formation  of  chrysophanic  acid. 

Poke  Root  (Phytolacca  Decandra).  E.  Preston.  (Amer. 
Journ.  Pharm.,  November,  1884,  567.)  The  large  perennial  root> 
in  some  Specimens  from  8  to  10  inches  in  diameter,  has  an  ex- 
panded crown  where  the  numerous  stems  are  joined.  This  thick 
part  of  the  root  grows  perpendicularly  to  the  depth  of  12  to- 
18  inches,  where  it  divides  into  from  two  to  four  nearly  equal 
branches,  which  extend  horizontally,  in  different  directions,  from 
6  to  10  feet,  from  the  main  root,  and  gradually  taper  in  size. 
These  main  branches  seldom  divide  again,  but  irregularly  send  off 
smaller  ones. 

U7 
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The  author  has  submitted  this  root  to  a  chemical  examination, 
the  results  of  which  establish  the  presence  of  an  alkaloid  which  he 
proposes  to  call  "  phytolaccine."  It  was  obtained  by  concentra- 
ting a  strong  decoction  of  the  root  after  treatment  with  subacetate 
of  lead,  adding  saturated  alum  solution,  then  ammonia  in  slight 
excess,  evaporating  and  extracting  the  powdered  residue  with 
alcohol.  From  the  alcoholic  liquid  crystals  separated,  which  after 
treatment  with  animal  charcoal  and  recrystallization  were  nearly 
white.  They  were  soluble  in  alcohol,  moderately  so  in  water, 
nearly  insoluble  in  ether  and  chloroform,  and  volatilized  com- 
pletely when  heated  upon  platinum  foil.  In  aqueous  solution 
phytolaccine  gave  precipitates  with  phosphomolybdic  acid,  tannin, 
potassium  iodohydrargyrate,  and  auric  chloride.  An  alcoholic 
solution,  neutralized  with  dilute  hydrochloric  acid,  yielded  upon 
concentration  nearly  colourless  acicular  crystals  of  the  hydro- 
chlorate,  which  are  described  as  possessing  a  strong  acrid  taste. 

The  Rhizome  of  CoUinsonia  Canadensis.  C.  N.  Lochmann. 
(Amer.  Journ,  Fharm.,  May,  1885.)  The  author's  chemical  exa- 
mination of  this  member  of  the  Lahiatce  shows  the  presence  in  it 
of  a  resin  soluble  in  ether  and  partly  soluble  in  alcohol,  vegetable 
wax,  tannin,  mucilage,  and  starch ;  while  the  leaves  are  found  to 
contain  a  resin,  chlorophyll,  tannin,  wax,  and  volatile  oil.  The 
volatile  oil  is  nearly  all  dissipated  on  drying,  at  least  after  several 
months.  The  author  doubts  that  this  nearly  tasteless  rhizome 
should  have  the  wonderful  properties  ascribed  to  it  by  certain 
physicians,  and  considers  the  fresh  leaves  as  more  likely  to  be 
useful  medicinally. 

Proximate  Constituents  of  HedycMum  Spicatum.  J.  C.  Thresh. 
(Pharm.  Journ. ^  3rd  series,  xv.  361.)  This  plant  belongs  to  the 
order  Scitamince,  and  its  rhizome,  in  thin  dried  slices,  is  found 
under  the  name  of  kafur-kachri  or  kapur-kachri  in  the  bazaars 
of  Hindoostan.  It  is  a  native  of  the  Himalayas,  and  the  rhizome, 
on  account  of  its  odour,  is  used  by  the  Hindoos  as  incense  in 
worship.  Dymock  in  his  "  Veg.  Mat.  Med.  Western  India,"  de- 
scribes it,  and  compares  its  odour  to  that  of  orris,  "but  more 
powerful  and  strongly  camphoraceous.  Taste,  pungent,  bitter 
.and  aromatic."  Cooke  describes  the  plant  and  rhizome.  Of  the 
latter  he  affirms  that  it  consists  almost  entirely  of  starch,  and  the 
odour,  he  says,  is  "  never  to  be  forgotten." 

The  transverse  section  is  white  and  starchy,  and  exhibits  a  large 
•central  portion  containing  scattered  minute  vascular  bundles,  and 
separated  by  a  faint  line  from  the  cortical  portion,  which  is  also 


MATERIA  MEDICA  AND  PHARMACY.  149 

white.  Externally  the  pieces  are  covered  with  a  tough  wrinkled 
reddish  brown  epidermal  layer.  The  taste  is  aromatic  and  slightly 
pungent.  The  odour  may  be  described  as  intermediate  between 
storax  and  rhubarb. 

The  author  has  submitted  this  rhizome  to  a  proximate  analysis, 
the  results  of  which  are  summarized  in  the  following  table  : — 
Soluble  in  petroleum  ether — 
Ethylmethylparaeoumarate  .         .         .     3-0^    ^.f. 
Fixed  oil  and  odorous  body  .         .         .     2-9/ 
Soluble  in  alcohol— 
Indif.  substance  ppt.  by  tannin)  0.7 

Acid  resin,  etc.       .         .         .     / 
Soluble  in  water — 
Glucoside  or  saccharine  matter     ...       1-0 

Mucilage 2-8 

Albuminoids,  organic  acid,  etc.     .         .         .1-9 

Starch 52-3 

Moisture 13-6 

Ash 4-6 

Cellulose,  etc 15-2 

100-0 

The  Rhizome  of  Cimicifuga  Racemosa  (Actaea  Racemosa).  M.  S. 
Falck.  (Amer.  Journ.  Fharm.y  Sept.,  1884.)  The  chemistry  of 
this  drug  has  been  reinvestigated  by  the  author,  who  reports  having 
succeeded  in  obtaining  from  it  the  crystalline  principle  referred  to 
by  T.  S.  Conard,  which  the  latter  believed  to  be  a  neutral  body. 
The  author's  results,  however,  point  to  it  being  an  alkaloid.  It 
is  obtained  by  treating  a  strong  alcoholic  tincture  with  subacetate 
of  lead  for  removal  of  colouring  matter,  evaporating  and  treating 
the  residue  with  benzol  to  free  it  from  fat,  subsequent  digestion  of 
it  with  alumina  and  crystallization  from  strong  alcohol.  A  dilute 
sulphuric  acid  solution  gives  precipitates  with  chloride  of  gold 
and  sodium,  phosphomolybdic  acid  and  potassium  iodohydrargy- 
rate,  whilst  an  alcoholic  solution  gives  precipitates  with  chloride 
of  gold  and  sodium  and  tannin.  Its  alcoholic  solution  is  slightly 
alkaline  to  test  paper.  When  fused  with  pure  caustic  potash  the 
crystals  give  off  fumes  showing  an  alkaline  reaction,  and  forming 
white  clouds  in  contact  with  the  vapour  of  hydrochloric  acid. 

Menispermum  Canadense.  H.  L.  Barber.  (Amer.  Journ. 
Pharm.,  1884,  401.)  The  author's  examination  of  a  transverse 
section  of  this  rhizome  showed  the  thickness  of  the  bark  to  be  one- 
sixteenth  of  the  entire  diameter,  in  some  specimens  even  less.  It 
is  formed  of  two  irregular  layers,  the  inner  one  (liber)  being 
about  twice  the  thickness  of  the  outer  covering,  and  consisting  of 
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roTindisli  or  lengthened  cells  of  parenchyma,  and  the  elongated  bast 
fibres.  The  outer  layer  is  entirely  parenchyma.  The  medullary 
rays  are  in  the  shape  of  an  elongated  wedge,  curved  at  the  pith, 
and  united  at  the  top  by  a  circular  zone  of  polyhedral  j^arenchyma 
tissue,  pale-brown  in  colour,  and  separated  from  the  liber  by  a 
darker  line.  The  rays  are  about  equal  in  width  to  the  wood 
wedges,  and  are  about  fourteen  in  number,  but  varied  from  twelve 
to  twenty-six.  The  pith  is  about  one-fifth  the  whole  diameter, 
and  consists  entirely  of  polyhedral  parenchyma.  The  wood  wedges 
are  semi-circular  on  the  outer  extremity,  being  capped  by  a  tissue 
having  a  semi-lunar  form  ;  they  consist  of  ducts  and  pleuren- 
chyma,  and  are  invariably  truncated  and  tapering  towards  the 
centre.  The  overground  stem  consists  of  about  one-half  pith. 
The  bark  is  in  two  layers,  structure  similar  to  the  rhizome,  but 
the  layers  proportionately  thinner.  The  wood  wedges  are  oval, 
being  separated  by  narrow  medullary  rays,  and  the  cells  of  the 
medulla  are  large  and  polyhedral. 

The  author  reports  the  results  of  a  chemical  examination,  from 
which  it  appears  that  this  rhizome  contains  an  alkaloid,  hitherto 
unobserved,  which  is  distinct  from  menispermine  and  oxyacanthine, 
and  for  which  he  proposes  the  name  of  menisjpine.  The  behaviour 
of  the  three  alkaloids  to  various  solvents  and  to  the  different 
alkaloidal  reagents,  is  given  by  the  author  in  a  tabulated  form,  for 
which  reference  should  be  made  to  the  original  article.  Besides 
menispine,  the  rhizome  contains  another  base  which  appears  to  be 
identical  with  berberine. 

The  Root  Bark  of  Strychnos  Toxifera.  M.  Yilliers.  (Journ. 
de  Pharm.  et  de  Ghim.  [5],  xi.  653.)  This  bark,  which  is  used  by 
the  Piaoras  Indians  in  the  preparation  of  strong  curare,  has  been 
chemically  examined  by  the  author,  who  reports  having  obtained 
from  it  an  alkaloidal  substance  agreeing  in  its  chemical  reactions 
and  physiological  properties  with  curarine.  Whether  or  not  it 
was  identical  with  this  remains  undecided,  as  the  author  did  not 
succeed  in  freeing  it  from  the  accompanying  extractive  matters 
and  obtaining  it  or  any  of  its  salts  in  a  crystalline  form. 

Nandina  Domestica.  J.  F.  Eykman.  (Ghem.  Gentr.,  1884, 
779,  780.  From  Journ,  Ghem.  Soc.)  This  plant  belongs  to  the 
family  Berberidacece,  and  grows  in  China  and  Japan.  Its  leaves 
are  said  to  possess  intoxicating  properties,  or  at  least  to  act  as  an 
emetic.  The  author  has  isolated  from  the  root-bark  an  alkaloid, 
nandinine,  an  amorphous  white  powder ;  it  assumes  a  dark  colour 
when  in  aqueous  solution,  or  on  exposure  to  a  moist  atmosphere. 
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N^andinine  is  soluble  in  tlie  ordinary  solvents,  does  not  yield 
crystalline  salts,  is  poisonous,  and  gives  the  ordinary  reactions  of 
alkaloids.  It  gives  a  reddish,  violet  solution  with  strong  sulphuric 
acid,  which  changes  to  blue  on  addition  of  a  small  quantity  of 
nitric  acid.  Other  oxidizing  substances,  even  ferric  chloride,  pro- 
duce a  green  or  blue  colour,  whilst  selenic  or  telluric  acid  give  rise 
first  to  a  green  and  then  to  an  indigo- blue  coloration.  Nandinine 
platinochloride  gives  a  splendid  blue  colour  with  sulphuric  acid, 
whilst  with  chlorine  or  bromine-water  it  gives  a  fine  green. 

The  numbers  obtained  by  analysis  agree  with  the  formula 
Cjg  Hjg  N  O4,  according  to  which  nandinine  would  be  the  homo- 
logue  of  hydroberberine,  C20  Hg^  N  0^.  Berberine  seems  to  be  also 
present  in  the  plant. 

Pomegranate  Bark.  C.  J.  Bender.  (Pharm.  Gentralhalle, 
1885,  6.)  This  bark  contains  one  crystallizable  alkaloid  and 
two  amorphous  bases.  The  author  suggests  the  name  of  punicine 
in  the  place  of  that  of  pelleiierine  adopted  by  Tanret,  and  gives 
a  process  for  the  preparation  of  a  stable  crystallizable  sulphate. 

Alder  Bark.  M.  Lamasse.  (Journ.  de  Pharm.  et  de  Ghim., 
June,  1884.)  This  bark  contains  from  3  to  20  per  cent,  of  a 
peculiar  tannin,  resembling  in  some  respects  the  tannin  of  oak 
bark.  It  forms  an  olive-green  precipitate  with  ferrous  sulphate 
and  a  reddish  blue  one  with  ferrous  acetate,  and  is  precipitated  by 
tartar  emetic. 

The  Bark  of  Rhamnus  Purshiana  (Cascara  Sagrada).  M. 
Limousin.  (Journ.  de  Pharm.  et  de  Chim.  [5],  vi.  80.)  The 
author  is  of  opinion  that  the  four  resinous  bodies  separated  from 
the  bark  by  Professor  Prescott  were  all  more  or  less  derived  from 
chrysophanic  acid,  which  he  has  observed  to  be  present  in  it  in 
notable  quantities.  He  states  that  if  the  slightly  grated  surface 
of  the  bark  be  touched  with  a  drop  of  strong  solution  of  ammonia 
or  caustic  potash,  there  is  an  immediate  fine  red  coloration,  which 
he  considers  an  incontestable  indication  of  the  presence  of  chryso- 
phanic acid.  The  bark  appears  to  contain  a  large  proportion  of 
tannin,  as  a  drop  of  perchloride  of  iron  produces  an  intensely  black 
spot,  whilst  it  scarcely  blackens  rhubarb.  The  bark  yields  a 
yellowish  powder  resembling  that  from  rhubarb,  which,  like  it, 
becomes  coloured  in  the  air,  especially  in  an  ammoniacal  atmo- 
sphere. As  a  result  of  some  experiments  with  different  pharma- 
ceutical preparations,  the  author  expresses  a  preference  for  a 
tincture  prepared  according  to  the  Codex  formula  for  tinctures  as 
compared  with  the  United  States  liquid  extract. 
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Doundake.  E.  Heckel  and  M.  Schlagdenliauffen.  (Comptes 
Rendus,  c.  69.  From  Pharm.  Journ.)  Recent  researches  on  tlie 
doundake  plant  indicate  that  it  is  identical  with  Sarcocephalus 
esculentus,  Afz.  (Cephalina  esculenta,  Schum.),  the  root  of  which  has 
sometimes  been  exported  from  West  Africa  under  the  name  of 
"peach  root."  The  authors  consider  it  as  an  astringent  and 
febrifuge  capable  of  replacing  cinchona  bark.  They  also  regard 
the  beautiful  yellow  colour  as  worthy  the  attention  of  dyers.  Like 
cinchona,  the  plant  belongs  to  the  natural  order  Cinchonacece. 
According  to  these  authors  the  doundake  extends  from  16°  N. 
latitude  to  5°  S.  latitude,  from  Senegambia  to  the  G-aboon,  and  is 
known  in  the  Sousu  tongue  as  "doundake,"  in  the  Toucouleur  as 
"  jadali,"  in  the  Bassa  country  as  "  dorg,"  and  in  Sierra  Leone  as 
"amelliky."  The  same  authors  state  that  with  doundake  bark 
those  of  certain  species  of  Morinda  are  sometimes  accidentally 
mixed,  viz.,  Morinda  citrifolia,  L.,  M.  longiflora,  G.  Don.,  and  a 
third  which  has  been  named  M.  Doundake,  although  Professor 
Oliver  considers  it  to  be  a  simple  variety  of  M.  longiflora  ("  Flor. 
Trop.  Africa,"  iii.  193).  The  authors  describe  two  varieties  of 
doundake  bark,  the  one  from  Sierra  Leone  and  the  other  from 
Boke  (Rio  Nunez).  The  young  bark  of  the  first  has  a  greyish, 
smooth  surface,  here  and  there  cracked,  and  presenting  small, 
hard,  distant  excrescences  of  a  darker  colour.  When  older,  the 
bark  becomes  blackish,  the  cracks  multiply,  and  the  epidermis 
falls  off  as  a  reddish  dust.  The  interior  of  the  bark  is  of  an  ochrey 
yellow,  and  is  striated  longitudinally.  The  liber  fibres  separate 
easily  in  lamellae.  The  bark  has  a  bitter  taste,  and  tinges  the 
saliva  yellow.  The  epidermis  and  corky  layer  are  astringent  only. 
The  boke  bark  differs  in  the  absence  of  the  blackish  excrescences, 
and  the  internal  surface  is  of  a  darker  yellow.  The  epidermal 
layer  is  less  astringent  and  the  liber  more  bitter,  but  the  ana- 
tomical structure  is  identical.  The  authors  have  not  been  able  to 
obtain  the  alkaloidal  principle  indicated  by  MM.  Bochefontaine, 
Feris,  and  Marcas  (see  Year-Booh  of  Pharmacy,  1884,  220).  They 
have  found  that  the  bitternesss  of  the  bark  of  Sarcocephalus 
esculentus  is  due  to  two  nitrogenous  colouring  principles  of  a 
resinoid  character,  differing  in  their  solubility  in  alcohol  and 
water,  and  having  the  formulae  Cos  -^19  -^  ^is  ^^^  ^19  -^16  -^  ^9*  ^^^ 
other  constituents  found  in  the  bark  are  a  tasteless  principle 
(soluble  in  caustic  potash),  glucose,  and  traces  of  tannin.  The 
morindas  yield  a  bitter  astringent  bark. 
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Remijia  Pedunculata  and  R.  Purdieana.  Prof.  G.  Planchon. 
(^Journal  de  Fharmacie,  Nov.,  1884,  428.)  The  author  calls  atten- 
tion to  the  microscopical  distinctions  between  the  ordinary  cuprea 
bark  (Remijia  pedunculata)  and  the  cinchonamine  bark  {R.  pur- 
dieana). The  chief  difference  consists  in  the  presence,  in  the 
parenchymatous  zone  of  the  bark,  of  a  number  of  stony  cells,  which 
are  crowded  in  numerous  and  well-developed  radial  lines,  which 
end  abruptly.  In  R.  purdieana  these  cells  are  very  few  and 
distant,  and  all  the  cells  have  thinner  walls.  The  presence  of  the 
stony  cells  in  the  latter  cannot  be  seen  with  an  ordinary  lens, 
although  readily  visible  in  R.  pedunculata. 

Cinchona  Ledgeriana  as  a  Species.  E.  M.  Holmes.  (From  a 
paper  read  before  the  Linnsean  Society.  Pharm.  Journ.,  3rd  series, 
XV.  424.)  The  author  states  that,  judging  from  the  variable  char- 
acter of  the  bark  met  with  in  commerce  under  this  name,  some  of 
which,  like  that  from  Darjeeling,  is  clearly  a  pure  calisaya  bark, 
while  others  present  the  characters  of  hybrids  of  that  species  with 
C.  officinalis,  he  has  come  to  the  conclusion  that  a  number  of  varie- 
ties and  forms  and  probably  some  hybrids  of  G.  Calisaya  are  now 
in  cultivation  under  the  name  of  Ledgeriana.  A  comparison  of 
herbarium  specimens  from  different  localities  point  to  the  same 
conclusion.  The  history  of  Ledger's  seed  is  traced  to  prove  that 
this  must  have  been  the  case ;  the  original  seed  having  consisted 
of  the  product  of  about  fifty  trees,  and  having  been  at  first  con- 
sidered as  calisaya,  and  placed  under  circumstances  by  which  they 
were  almost  certain  to  have  been  subjected  to  the  influence  of 
hybridization.  The  author  claims  that  sufficient  attention  has  not 
been  paid  to  the  characters  presented  by  the  bark,  and  expresses 
his  belief  that  if  these  were  studied  in  conjunction  with  those 
afforded  by  the  flowers  and  fruit,  the  various  forms  now  cultivated 
under  the  name  of  Ledgeriana  would  be  more  easily  defined  and 
recognised.  On  comparing  the  essential  characters  mentioned  by 
Dr.  Trimen  as  distinguishing  the  G.  Ledgeriana,  Moens,  he  finds 
that  they  are  to  be  met  with  in  other  forms  of  calisaya,  the  small 
flowers  being  found  in  the  var.  pallida  of  Weddell,  and  leaves 
of  exactly  similar  shape  in  the  var.  microcarpa,  Wedd.,  while  the 
drooping  flower  buds  do  not  occur  in  a  specimen  received  from 
M.  Moens  by  Mr.  J.  E.  Howard,  a  flowering  twig  of  which  was 
placed  upon  the  table  at  the  meeting.  He,  therefore,  concludes 
that  if  there  is  anything  characteristic  in  the  habit  of  the  tree  to 
enable  it  to  be  easily  recognised  by  sight,  it  should  be  regarded 
only  as  a  horticultural  form,  referable  to  Ginchona  Galisaya,  var. 
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pallida.  Judging  from  a  specimen  of  tlie  bark  received  from  Mr. 
T.  N.  Christie,  of  Ceylon,  for  the  museum  of  the  Pharmaceutical 
Society,  half  of  which  has  been  analysed  by  Dr.  Paul,  he  considers 
that  the  analysis  bears  out  the  opinion  he  had  previously  formed 
of  this  particular  bark,  and  in  which  Mr.  J.  E.  Howard  had  agreed, 
viz.,  that  it  is  a  hybrid  between  G.  Calisaya  and  G.  officinalis. 

Assay  of  Cinchona.  L.  Masse.  {Journ.  de  Fharm.  et  de  Ghim., 
March  1st,  1885.)  The  author  substitutes  ammonia  for  the  lime 
generally  employed.  He  pulverises  and  sifts  the  sample,  and  in- 
troduces into  a  l-8th  litre  bottle  10  grms.  of  the  powder,  15  c.c. 
of  ammonia  of  sp.  gr.  0*920  and  3  to  4  grms.  of  coarse  small  shot 
to  assist  in  agitation.  He  closes  with  a  good  cork  and  shakes 
briskly.  The  mixture  is  allowed  to  stand  for  half  an  hour ;  20  c.c. 
of  chloroform  are  then  added,  the  bottle  stoppered,  and  shaken 
vigorously.  For  the  ordinary  stopper  there  is  then  substituted 
another  cork  traversed  by  a  drawn-out  tube,  fitted  within  with  a 
thread  of  tow.  The  bottle  is  inverted  over  a  porcelain  capsule, 
and  the  chloroform  runs  off  perfectly  clear  from  the  tapering  point 
of  the  tube.  By  alternately  inclining  and  erecting  the  bottle  all 
the  chloroform  is  easily  removed.  This  lixiviation  is  repeated  five 
times,  using  20  c.c.  of  chloroform  each  time  ;  100  c.c.  of  chloroform 
have  always  proved  sufficient  to  exhaust  10  grms.  of  the  bark. 
The  chloroform  solution,  on  gentle  evaporation,  leaves  a  residue 
of  alkaloids  and  of  a  little  resin  and  colouring  matter.  It  is 
treated  with  10  c.c.  of  sulphuric  acid  (1  in  20  by  volume),  20  c.c. 
of  distilled  water  are  added,  and  the  mixture  is  heated  on  the 
water-bath  for  ten  minutes.  The  alkaloids  and  a  part  of  the 
resin  dissolve.  The  latter  is  eliminated  by  adding  to  the  hot  solu- 
tion, drop  by  drop,  ammonia  diluted  with  an  equal  volume  of 
water.  The  liquid  is  then  evaporated  gently  until  a  fine  crystal- 
line pellicle  appears.  Quinine  sulphate  crystallizes  out  on  cool- 
ing. It  is  put  on  a  small  plain  double  filter,  2  to  3  centimetres  in 
diameter,  washed  with  2  c.c.  of  water  poured  on  drop  by  drop, 
dried  first  over  sulphuric  acid  and  then  at  100°  in  the  stove,  and 
weighed.  The  washings  and  the  filtrate  contain  the  other  alka- 
loids, which  may  be  determined,  if  needful,  by  De  Yrij's  process. 

Assay  of  Cinchona  Bark.  A.  Petit.  {Analyst,  ix.  126-128.) 
The  finely  powdered  bark  is  exhausted  by  agitating  it  for  one 
hour,  at  intervals  of  five  minutes,  with  20  times  its  weight  of  a 
mixture  of  about  1  part  of  ammonia,  2  parts  of  95  per  cent, 
alcohol,  and  23  parts  of  ether  (sp.  gr.  0724).  A  measured  quan- 
tity of  the  ethereal  extract  is  treated  with  dilute  sulphuric  acid 
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to  remove  the  alkaloids,  wliich.  are  precipitated  from  the  aqueous 
solution  by  means  of  excess  of  sodium  hydrate,  dried  at  100°, 
and  weighed  for  total  alkaloids. 

To  estimate  quinine,  these  dry  alkaloids  are  dissolved  in  sul- 
phuric acid  and  agitated  with  ether  and  ammonia.  The  ethereal 
extract  is  treated  with  dilute  sulphuric  acid  and  rendered  faintly 
alkaline  with  ammonia ;  the  sulphate  of  quinine  crystallizes  out, 
is  filtered  off,  washed  with  a  cold  saturated  solution  of  quinine 
sulphate,  dried  at  100°,  and  weighed.  The  purity  of  the  quinine 
sulphate  may  be  proved  by  the  polariscope,  for  which  purpose  the 
author  advocates  the  following  plan  :  1  gram  of  basic  sulphate  dried 
at  100°  is  dissolved  in  2  c.c.  of  10  per  cent,  sulphuric  acid,  and 
enough  distilled  water  is  added  to  make  up  to  20  c.c.  The  polari- 
metric  deviation  for  such  a  solution  of  pure  quinine  sulphate  is 
- 110°  at  15°  (every  4°  above  15°  necessitates  the  addition  of  1 
polariscopic  degree  to  the  observed  figure) . 

Decoction  and  Infusion  of  Cinchona  Bark.  Dr.  B.  H.  Paul. 
(Pharm.  Journ.,  3rd  series,  xv.  61.)  The  barks  used  in  the  author's 
experiments  were  found  by  analysis  to  contain  the  following  pro- 
portions of  alkaloids  : — 


1. 

2. 

3. 

4. 

5. 

6. 

Quinine      .... 

4-62 

1-02 

4-38 

4^18 

5-50 

3-46 

Quinidine  .... 

— 

— 

— 



•37 

•11 

Cinchonidine .     .     . 

•27 

1-29 

•28 

0-64 



•91 

Cinchonine     .     .     . 

•10 

•68 

•25 

•30 

•20 

•34 

Amorphous     .     .     . 

•22 

•60 

•38 

•40 

•40 

•44 

5-21 

3-59 

5-29 

5-52 

6-47 

5^26 

Decoctions  made  according  to  the  directions  of  the  British  Phar- 
macopoeia, with  the  sample  of  bark  No.  1,  gave  the  results  shown 
in  the  following  table  : — 


In  1  pint 
decoc. 
Grains. 

Left  in 

bark. 

Grains, 

In  li  oz. 

orig.  bark. 

Grains. 

Quinine   . 

.       3-41       . 

21^89 

.       25-30 

Cinchonidine  . 

•41      . 

1-06 

1-47 

Cinchonine 

•31       . 

•23 

•54 

Amorphous      . 

•41      • 

•75 

1-16 

4^54 


23^93 


28^47 
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With  the  bark  No.  2,  the  results  were  as  follows  :— 


Quinine 
Cinchonidine 
Cinchonine . 
Amorphous . 


In  1  pint 
decoc. 
Grains. 

105 

1-79 

•76 

•57 


Left  in 
bark. 

Grains. 
4-50 
5-31 
2-94 
2-75 


In  1\  oz. 

orig.  bark. 

Grains. 

5-56 

7-10 

3-70 

3-31 


No.  3  gave — 

Alkaloids     . 
No.  4  gave — 

Alkaloids     . 


4-17 


In  1  pint 
(lecoc. 
Grains. 

6^5 


In  1  pint 

decoc. 

Grains. 

10-3 


15-50 


Left  in 
bark. 

Grains. 
22-4 


Left  in 

bark. 

Grains. 

19^89 


19-67 


In  I5  oz. 

orig.  bark. 

Grains. 

.      28-9 


In  11  oz. 

orig.  bark. 

Grains. 

30-19 


No.  5  was  a  fine  sample  of  Ledger  bark  from  Java  ;  it  gave — 


Alkaloids 


In  1  pint 

decoction. 

Grains. 

.     15-5 


Left  in 

bark. 

Grains. 

19-9 


In  original 

bark  If  oz. 

Grains. 

35-4 


No.  6  was  a  mixture  of  natural  and  renewed  Crown  bark  grown 
in  India  ;  it  gave — 


In  1  pint 

Left  in 

In  original 

decoction. 

bark. 

bark  1|  oz. 

Grains. 

Grains. 

Grains. 

Alkaloids     . 

.       8-33 

.       20-44 

.    28-77 

These  data  show  that  in  preparing  decoction  of  bark  only  small 
proportions  of  alkaloids  present  in  the  bark  used  are  rendered 
available  medicinally,  by  far  the  greater  portion  being  left  in  the 
residual  bark.  The  decoction  must  therefore  be  regarded  as  a 
very  wasteful  preparation. 

Infusions  prepared,  as  the  B.  P.  directs,  from  the  samples  of 
bark  Nos.  4,  5,  and  6  gave  the  following  results  : — 

Grains. 
Alkaloids  in  1  pint  of  infusion  .  9*50 
Alkaloid  in  1  oz.  bark  .  .  24*15 
Alkaloid  left  in  bark         .        .  14-65 


Grains. 

Grains. 

12-86 

.        6-08 

28-30 

.     23-31 

15-44 

.     16-93 

Proximate  Analysis  of  the  Bark  of  Coluhrina  Reclinata.    W. 

Blborne    and   H.   Wilson.     (From   a   paper   read   before   the 
Pharmaceutical    Society,   April    1,    1885,    and   published  in   the 


I 
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PJiarm.  Jotirn.,  3rd  series,  xv.  831.)     The  results  of  the  authors' 
analysis  of  this  bark  are  summarized  in  the  following  table  : — 

Moisture 6-3 

Ash 6-8 

Chlorophyll  and  Fat 2-2 

Tannin 8-9 

Crude  bitter  principle  (Glucoside)      .         .         .9-7 

Mucilaginous  substances 10"25 

Albuminous  substances 6-0 

Fibre,  etc 49-85 


100-00 


Chichipatschu,  a  New  Febrifuge.  C.  Mohr.  (Pharmaceut 
Zeitung.  1885,  399,  from  Pharmaceut.  Rundschau.)  The  author 
reports  upon  this  new  febrifuge  emanating  from  Spanish  Hon- 
duras, and  stated  to  be  superior  in  its  effects  even  to  cinchona 
bark.  It  is  a  bark  occurring  in  slightly  curved  pieces  about  one 
foot  long,  3-4  inches  broad,  and  1^-2  lines  thick,  greyish  brown 
or  cinnamon-brown  outside,  and  nearly  black  inside.  Nothing  is 
known  about  its  botanical  origin.  The  drug  was  exhibited  at  the 
New  Orleans  Exhibition. 

Condurango  Bark  (Gonolobus  Condurango).  Dr.  Vulpius. 
{Archiv  xxiii.  299.  From  Pharm.  Journ.)  Condurango  bark, 
from  Gonolohus  Condurango^  which  some  years  since  enjoyed  a 
passing  notoriety  as  a  remedy  against  carcinoma,  is  now  official  in 
the  German  Pharmacopoeia,  It  has  been  observed  that  an  aqueous 
extract  of  the  bark  prepared  without  heat  becomes  strongly  turbid 
when  warmed,  resembling  in  this  respect  one  prepared  from  the 
root  of  the  nearly  allied  Asclepias  Vmcetoxicum,  from  which  Tanret 
recently  separated  the  curious  principle  that  he  has  named  vince- 
toxin,  and  considers  to  represent  a  new  class  of  compounds.  The 
author  was  therefore  induced  to  submit  some  condurango  bark 
to  the  same  treatment  as  that  followed  by  Tanret  in  respect  to 
vincetoxicum  root,  and  he  reports  that  he  obtained  products 
soluble  and  insoluble  in  water,  corresponding  in  their  behaviour 
in  every  respect  with  what  Tanret  considers  to  be  a  soluble  and 
insoluble  modification  of  vincetoxin.  An  aqueous  solution  of  the 
"  soluble  "  form  became  turbid  upon  heating,  and  a  two  per  cent, 
solution  formed  a  tolerably  stiff  jelly  whilst  still  far  below  the 
boiling-point.  Whether  these  products  are  also  identical  in  com- 
position with  vincetoxin,  or  whether  they  will  have  to  be  added  to 
the  new  group  under  the  name  "  condurangin,"  has  yet  to  be  de- 
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termined  by  analysis.  An  aqueous  solution  after  several  hours' 
heating  with  one  per  cent,  solution  of  sulphuric  acid,  reduced 
alkaline  cupric  tartrate,  indicating  the  glucosidal  nature  of  the 
new  body.  The  author  also  observed  slight  traces  of  a  basic 
substance,  and  of  a  compound  of  an  acid  character,  insoluble  in 
water. 

The  Bark  of  Bowdichia  Major.  A.  Petit.  (New  Remedies, 
June,  1885,  124.)  This  bark  is  used  in  Brazil,  under  the  name  of 
"  sucupira,"  in  the  treatment  of  gout,  rheumatism,  and  fevers,  and 
occurs  in  thick  and  very  hard  fragments  of  a  dirty  yellowish 
colour  and  a  markedly  bitter  taste.  The  author  has  isolated  from 
it  an  alkaloid  possessing  narcotic  and  mydriatic  properties. 

Mexican  Sandal-wood  Bark.  H.  Stieren.  (From  The  American 
Druggist.)  This  bark  occurs  in  irregular,  more  or  less  smooth  or 
unevenly  corrugated  pieces,  of  a  light  whitish  cinnamon  colour, 
with  dark,  hard  epidermis,  and  of  an  agreeable,  custard-like  smell, 
and  aromatic,  slightly  acrid,  balsamic,  bitterish  taste.  A  small 
quantity,  coarsely  powdered  and  sprinkled  over  burning  coals, 
emitted  a  balsamic,  mixed  aromatic  odour,  devoid  of  the  pungency 
of  burned  frankincense. 

A  thin  cross  section,  when  magnified  75  times,  showed  oil  cells, 
interstriated  with  apparently  semi- viscid,  resinous  matter. 

Nine  hundred  and  sixty  grains  of  the  bruised  bark,  including 
about  one-sixth  its  weight  of  the  dark-coloured  epidermis,  were 
exhausted  with  alcohol,  and  yielded,  after  removal  of  most  of  the 
alcohol  by  slow  distillation  on  the  water-bath,  and  final  spon- 
taneous evaporation  to  syrup- consistence,  9*5  grams,  or  about  15-25 
per  cent,  of  a  clear,  rich  brown,  sweet-scented,  balsam-like  sub- 
stance, not  unlike  Peruvian  balsam  in  appearance.  In  the  process 
of  final  condensation  of  the  alcoholic  extract,  something  like  an 
ethereal  oil  partly  separated  to  the  surface  in  oily  drops,  but 
afterwards  reunited  with  the  denser  parts. 

A  sample  of  this  alcoholic  extract  yielded,  with  potassium 
hydrate,  crystalline,  quadrangular  tablets  of  a  yellowish  colour  and 
of  the  flavour  of  coumarin,  which,  distilled  with  water  and  a  little 
alcohol,  gave  a  milky  product  of  insipid,  indifferent  taste  and  smell, 
while  the  residue  reassumed,  after  a  few  days'  standing  in  the 
retort,  the  previous  coumarin  odour,  indicating  no  essential  change 
by  distillation.  This  residue,  treated  with  sulphuric  acid  to 
slight  acidity,  yielded  a  viscid,  brown  mass,  of  the  exact  smell  of 
storax,  while  the  liquid,  which  deposited  a  slight  amount  of  cin- 
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namic  acid,  was  of  cinnamon  odour.  The  alcoholic  extract  is 
soluble  in  caustic  alkali. 

A  small  amount  of  the  bruised  bark  was  distilled  with  water, 
when  a  slightly  milky  distillate  was  obtained,  of  faint  cinnamon 
smell,  with  a  very  slight  oily  layer  on  the  surface. 

Another  quantity  of  the  bruised  bark  was  macerated  for  a  few 
days  with  water,  with  the  addition  of  a  small  quantity  of  caustic 
potash  to  slightly  alkaline  reaction,  the  result,  after  expression  and 
filtration,  being  a  yellowish  brown  liquid  of  the  same  flavour  as 
the  bark.  Sulphuric  acid  caused  in  the  liquid  a  whitish  turbidity, 
with  subsequent  yellowish,  crystalline  precipitate ;  with  hydro- 
chloric acid  also  a  whitish  turbidity,  with  subsequent  brownish 
crystalline  precipitate ;  both  liquids,  after  addition  of  the  acids, 
separating  also  on  the  walls  of  the  precipitating  vessels  resinous 
matter  as  a  flocculent,  brownish  mass.  The  yellowish,  as  well  as 
brownish  precipitates  mentioned,  proved  to  be  cinnamic  acid, 
more  or  less  contaminated  with  precipitated  resinous  matter. 

Continued  experiments  proved  that  the  odorous  principles  rest 
in  an  oily  substance,  cinnamic  acid  and  its  combinations,  and 
resinous  matter.  Benzoic  acid,  as  a  proximate  principle,  could  not 
be  identified,  neither  is  there  an  alkaloid  present  in  the  bark. 

The  bark  is  used  for  fumigating  as  a  substitute  for  frankincense. 
The  oleo-balsamic  constituent  which  it  contains  to  the  extent  of 
15  per  cent,  is  spoken  of  as  a  possible  substitute  for  Peruvian 
balsam. 

The  plant  yielding  this  bark  is  indigenous  to  Mexico  and  Cen- 
tral America,  and  is  believed  by  the  author  to  be  a  species  of 
Myroxylon  or  Myrospermum. 

Jacaranda  Lancifolia.  A.Wright.  (From  The  Lancet.)  The 
leaves  of  this  plant  are  said  to  be  serviceable  for  gonorrhoea,  when 
given  in  doses  of  twenty  to  thirty  minims  of  fluid  extract  of  the 
leaves,  three  or  four  times  daily.  It  acts  promptly  in  the  acute 
stage,  diminishing  both  the  pain  and  the  discharge,  and  being 
followed  by  no  unpleasant  after-effects 

Rhododendron  Maximum  (Q-reat  Laurel).  G.  F.  Kuehnel. 
(Amer.  Journ.  Pharm.,  April,  1885.)  This  plant  is  indigenous  to 
the  United  States  from  Maine  to  Ohio,  but  chiefly  in  the  moun- 
tainous parts  of  Pennsylvania,  and  southward  along  shaded  water 
courses  in  damp,  deep  woods  ;  it  is  a  shrub  or  tree,  6  to  20  feet 
high,  with  handsome  flowers,  the  corolla  being  bell-shaped,  an  inch 
broad)  of  a  pale  rose  colour,  or  nearly  white,  greenish  in  the  throat 
on  the  upper  side,  and  yellow  or  reddish  spotted.     The  leaves  are 
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from  4  to  10  inches  long,  evergreen,  coriaceous,  alternate,  elliptical 
oblong,  or  lance  oblong,  acute,  narrowed  towards  the  base,  very 
smooth,  unequal  at  the  base,  and  with  an  entire,  somewhat  revolute 
margin,  near  which  the  anastomosing  veins  form  one  or  two 
distinct  wavy  lines.  A  quantity  of  the  leaves  collected  in  August 
were  carefully  dried  and  powdered,  and  subjected  to  an  examination 
which  resulted  in  the  isolation  of  arbutin,  ericolin,  and  ursone, — the 
three  constituents  considered  by  Prof.  Maisch  as  characteristic  for 
coriaceous  leaves  of  ericaceous  plants.  Besides  these  principles, 
tannin,  gallic  acid,  resin,  wax,  albumen,  colouring  matter,  and  a 
trace  of  volatile  oil  were  detected. 

Scopolia  Luridus.  Dr.  E.  J.  Waring.  (Brit.  Med.  Journ.,  June, 
1885.)  This  solanaceous  plant  of  Nepaul  and  the  Himalaya  is 
stated  to  be  equal  and  even  superior  to  belladonna  in  its  mydriatic 
properties.  A  tincture  of  the  leaves, — which  are  of  a  pale  green 
colour  and  emit  a  tobacco-like  odour, — of  the  strength  of  one 
ounce  of  leaves  to  eight  ounces  of  alcohol,  is  said  to  have  produced 
extreme  dilatation  of  the  iris  in  different  patients,  in  two  instances 
to  such  an  extent  as  to  cause  blindness,  which  only  disappeared 
when  the  medicine  was  discontinued.  The  largest  dose  of  this 
tincture  given  was  twenty  drops  in  twenty-four  hours.  The 
author  recalls  the  fact  that  some  experiments  were  made  with  this 
plant  by  the  late  Sir  Robert  Christison,  who  found  that  a  fourth 
of  a  drop  of  the  juice  of  the  leaf- stalk  introduced  into  the  eye 
dilated  the  pupil  with  all  the  energy  of  belladonna,  but  that  the 
effect  passed  off  much  more  slowly,  the  dilatation  being  still  per- 
ceptible at  the  end  of  eight  days. 

Pine  or  Forest  Wool.  T.  Greenish.  {Fharm.  Journ.,  3rd  series, 
XV.  381.)  This  paper  furnishes  an  interesting  account  of  the 
history  and  literature  of  this  substance,  coupled  with  a  description 
and  woodcut  illustrations  of  its  microscopical  characters  as  deter- 
mined by  the  author.  As  the  paper  cannot  well  be  condensed 
without  losing  much  of  its  value,  the  reader  is  referred  to  the 
original  article. 

A  Chemical  Examination  of  the  Tops  and  Leaves  of  Polygonum 
Hydropiper.  H.  Trimble  and  H.  J.  Schuchard.  {Amer.  Journ. 
Fharm.,  Jan.,  1885.)  The  authors  find  that  the  peculiar  pungent 
principle  of  this  plant,  although  present  in  a  weak  alcoholic 
tincture,  disappears  on  distillation,  the  pungent  taste  of  the  herb 
being  absent  both  from  the  distillate  and  the  residue  in  the  retort. 
From  these  experiments  they  conclude  that  the  active  principle  is 
decomposed  on  the  slightest  heating,   and  that  the  only  proper 
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preparation  of  the  drug  would  be  one  made  without  the  application 
of  heat.  They  have  prepared  the  polygenic  acid  of  Dr.  C.  J. 
Rademaker  (Amer.  Journ.  Pharm.,  Nov.,  1879),  and  conclude  from, 
their  experiments  that  it  is  only  a  mixture  of  impure  tannic  and 
gallic  acids. 

The  following  summary  shows  the  amount  of  the  most  important 
constituents : — 

Per  cent. 
Water       .        .         .         .         .     10-25 

Wax 2*70    From    petroleum     spirit 

solution. 
Kesin  and  Chlorophyll       .         .       1-54    From  ether  solution. 
Besin,  Tannin,  and  Chlorophyll      5-14    From  alcoholic  solution. 


Sugar 1-44 

Gum -55 

Tannin  and  extractive      .        .  5-23 

Albuminoids     ....  1-00] 

Phlobaphene,  etc.     .         .         .  5-95 1 
Salts  and  a  small  amount  of 

extractive  .        .        .        .6-00    From  dilute  acid  solution. 

Cellulose 57-45 


From  aqueous  solution. 
From  alkaline  solution. 


97-25 


Separately  determined  :  tannin,  3*46  per  cent. ;  ash,  7*40  per  cent. 

Japanese  Tobacco.  J.  Takayama.  (Chemical News,  I.  299-301.) 
Nicotiana  chinensis  and  N.  tabacum  are  the  varieties  of  the  tobacco- 
plant  cultivated  in  Japan.  It  grows  from  3  to  5  feet  high,  bears 
a  rose-coloured  flower,  and  is  cultivated  in  almost  every  province ; 
the  best  leaves  are  produced  in  Hizeu,  Hitachi,  Satsuma,  and 
IsTagato.     Analyses  of  these  are  given. 

Conium  Maculatum.  M.  Lepage.  {Journ.  de  Pharm.  et  de  Chim., 
Jan.,  1885.)  In  a  contribution  to  the  pharmacological  history  of 
this  plant  the  author  offers  the  following  observations  with  regard 
to  the  distribution  of  the  alkaloids  in  the  various  parts  of  the- 
plant : — 

1.  The  roots  dug  out  in  March,  when  the  plant  is  but  little 
developed,  contain  but  a  very  small  amount  of  alkaloids. 

2.  The  same  is  the  case  with  the  roots  even  in  May  and  June, 
although  in  the  former  month  the  plant  is  nearly  developed,  and 
in  the  latter  month  quite  so,  whereas  stem  and  leaves  contain  a 
considerable  quantity  of  alkaloids. 

3.  The  roots  of  young  annual  plants  are  richer  in  alkaloids  than 
those  of  biennials. 

4.  The  fruit  always  contains  a  large  quantity  of  conicine. 

M 
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Cannabis  Indica  as  a  Local  Anaesthetic.  A.  Aaron  son. 
{Chemist  and  Druggist,  from  Brit.  Journ.  Bent.  Soc,  ISTovember  1st., 
1884.)  The  author  reports  very  favourably  on  the  action  of  Gan- 
nabis  Indica  as  a  local  aneesthetic.  He  has  extracted  with  its  aid 
as  many  as  twenty-two  teeth  and  stumps  at  one  sitting.  His  plan 
is  to  dilute  the  tincture  some  three  or  five  times,  according  to  the 
probable  duration  of  the  operation.  The  diluted  tincture  is  then 
applied  in  cotton  wool  to  cavities,  if  such  exist,  and  also  about  the 
gums  of  the  affected  teeth.  The  beaks  of  the  extracting  forceps 
are  also,  after  being  warmed,  dipped  in  the  diluted  tincture.  In 
cold  weather,  it  is  wise  to  dilute  the  Cannabis  Lidica  with  warm 
water.  His  patients  acknowledge  the  immunity  from  pain  they 
enjoyed  during  the  extraction,  and  all  expressed  surprise  and 
pleasure  at  the  simplicity  of  the  performance.  The  ordinary 
methods  of  anassthetizing  are  subject  to  danger ;  this  is  as  effectual, 
and  is  devoid  of  the  possibility  of  harm. 

The  Active  Principle  of  Indian  Hemp.  C.  J.  H.  Warden  and 
Waddell.  (Pharm.  Journ.,  3rd  series,  xv.  574,  from,  the  Indian 
Medical  Gazette.)  The  authors'  research  was  undertaken  with  the 
object  of  ascertaining  whether  Indian  hemp  contains  an  alkaloid 
with  tetanising  properties,  such  as  has  been  described  by  Dr.  Hay 
under  the  name  of  tetano-cannabin  (abstract  Year-Book  of  Phar- 
macy, 1883,  231).  They  were  unable,  however,  to  find  evidence 
of  the  existence  of  such  a  principle. 

By  the  destructive  distillation  of  a  freshly  prepared  alcoholic 
extract  of  the  plant,  to  which  an  excess  of  caustic  potash  solution 
liad  been  added,  the  authors  obtained  an  amber- coloured  oil, 
which,  in  addition  to  phenol,  ammonia,  and  several  other  of  the 
usual  products  of  destructive  distillation,  was  found  to  contain  a 
nicotine-like  alkaloid  which  differed  from  nicotine,  however,  in 
being  physiologically  inert.  The  oil,  as  a  whole,  was  also  found 
devoid  of  any  narcotic  or  irritant  qualities. 

In  the  authors'  opinion  the  principle  which  represents  the  full 
activity  of  the  plant  remains  yet  to  be  isolated.  If  the  active 
principle  be  a  body  which  is  actually  distinct  from  the  resin,  the 
fact  of  its  being  so  intimately  associated  with  the  resin  renders  its 
separation  a  matter  of  peculiar  difficulty. 

Convallaria  Majalis.  A.  Langlebert.  (Journ.  de  Pharm.  [5], 
x.  26-30.)  Two  glucosides,  convallamarin  and  couvallarin,  occur 
in  Gonvallaria  majalis.  The  author  prepares  convallamarin  by  ex- 
tracting the  whole  plant  with  water,  convallarin,  not  being  soluble, 
is  thus  left  behind.     The  extract  is  precipitated  with  lead  acetate, 
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and  from  this,  by  the  action  of  a  solution  of  tannin,  a  tannate  of 
convallamarin  is  formed.  The  tannate  dissolved  in  alcohol  is  pre- 
cipitated by  milk  of  lime,  and  the  filtrate  when  evaporated,  gives 
the  convallamarin  as  an  amorphous  powder.  This  substance  is 
soluble  in  water,  concentrated  sulphuric  acid,  alcohol,  ordinary, 
and  methylic  ether,  chloroform,  and  amyl  alcohol.  Dissolved  in 
monohydrated  sulphuric  acid,  its  colour  is  yellow,  then  reddish- 
brown,  becoming  violet  on  contact  with  water  and  moist  air.  The 
above  method  of  treatment  applied  to  an  alcoholic  extract  of  the 
whole  plant  gave  a  residue  of  convallarin,  which  differs  from  con- 
vallamarin only  in  its  solubility  in  water.  Under  the  influence  of 
dilute  acids,  convallamarin  is  resolved  into  glucose  and  convalla- 
maretin,  whilst  convallarin  gives  glucose  and  convallaretin. 

Asclepias  Incarnata.  Dr.  J.  H.  Fraser.  (Practitionei^  August, 
1884,  141.)  The  author  has  lately  recommended  this  drug  as  a 
speedy,  potent,  and  reliable  diuretic,  possessing  the  advantage  of 
frequently  acting  as  a  stomachic,  and  of  not  causing  any  gastro- 
intestinal disturbance.  The  dose  given  is  half  a  drachm  to  one 
drachm  of  the  fluid  extract  every  three  hours.  He  states  that  he 
has  found  it  to  succeed  admirably  with  cases  in  which  well-known 
diuretics  have  entirely  and  signally  failed. 

Phormium  Tenax  (New  Zealand  Flax).  (Therapeutic  Gazette, 
May,  1885,  321.)  Attention  is  drawn  to  the  vulnerary  proper- 
ties of  the  roots  and  leaves  of  this  plant,  used  in  the  form  of  a 
strong  docoction,  which  requires  to  be  freshly  made  when  wanted. 
The  decoction  is  syringed  into  wounds  and  then  applied  on  lint. 

Martynia  Proboscidea.  J.  Crawford.  (Amer.  Journ.  Pharm., 
1884,  641.)  Martynia  is  a  native  of  the  south-western  States, 
but  is  cultivated  in  the  eastern  section  annually  for  its  flowers  and 
fruit,  the  latter  for  pickles  and  condiments  of  like  nature.  The 
species  proboscidea  is  the  only  one  that  receives  any  horticultural 
attention.  It  belongs  to  the  natural  order  Bignoniacece,  and  is 
commonly  called  "  unicorn  plant,"  from  the  resemblance  of  the 
curved  capsule  and  prolonged  beak  (with  horny  texture)  to  a 
horn,  and  the  specific  name  is  consequently  easily  derived. 

The  plant  is  about  two  or  two  and  a  half  feet  high,  occasionally 
prostrate  from  weight  of  branches  and  fruit ;  leaves  entire,  large, 
round,  and  heart-shaped,  oblique  at  base,  upper  alternate,  lower 
on  very  long  petioles,  and  all  nearly  horizontally  expanded.  In- 
florescence, a  large,  many-flowered  raceme  ;  calyx,  bell-shaped, 
with  five  unequal  lobes,  the  upper  lobe  narrow,  |  to  f  inch  long ; 
the  others  are  nearly  equal.     The  lower  portion  of  the  calyx  is 
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split  open  to  base,  and  subtended  on  either  side  near  the  top  by 
a  large  fleshy  conical  bract  as  long  as  the  calyx,  and  of  the  same 
colour,  or  a  little  darker.  The  corolla  is  gibbous,  inflated,  about 
an  inch  long,  or  longer,  hangs  obliquely  on  a  pedicel  twice  its 
length ;  the  lobes  nearly  equal,  spreading  about  half  an  inch  broad. 
The  lower  lobe  is  somewhat  longer,  and  a  trifle  broader,  and 
furnishes  the  most  characteristic  marking  as  a  temptation  or  soli- 
citation of  insect  aid  that  can  be  found  in  any  order  outside  of  the 
Orchidacece,  represented  in  this  section  of  the  United  States.  The 
tube  of  the  corolla  is  spotted  with  yellow  and  purple,  both  on  the 
interior  and  exterior  ;  the  lobes  have  their  share  also  in  the  same 
colours,  but  not  so  much  of  the  purple  dotting.  There  are  four 
perfect  stamens,  didynamous,  the  fifth  only  partially  developed, 
club-shaped,  and  woolly ;  the  filaments  are  long,  and  one  or  two 
are  twisted.  The  anthers  are  regularly  two-celled,  and  rectan- 
gular when  opened,  when  they  expose  the  pollen  on  the  surface  in 
four  miniature  bricks,  by  the  cohesion  with  the  anthers.  The 
filaments  diverge  in  their  recurvature,  but  always  meet,  to  cast 
their  pollen,  in  adjacent  pairs.  The  pistil  is  also  recurved,  and 
exserted  at  all  times  beyond  the  stamens ;  stigma  bifid,  the  upper 
portion  rolled  back,  and  the  lower  rolled  inwards  and  somewhat 
longer  than  the  upper. 

On  account  of  this  arrangement,  the  anthers  overcapped  or 
covered  by  the  stigma,  it  scarcely  receives  any  pollen  by  the 
natural  source,  but  most,  if  not  all,  through  the  agency  of  insects 
in  various  ways.  The  author  records  numerous  observations, 
proving  this  to  be  the  case,  and  showing  that  the  introduction  of 
the  pollen  is  brought  about  chiefly  by  insects  of  the  genera  Melis- 
sodes  and  Halictus.  He  also  shows  that  this  plant  may  be  fairly 
regarded  as  insectivorous,  inasmuch  as  on  the  upper  surface  of  a 
leaf  taken  from  the  middle  of  the  stem  as  many  as  sixteen  hemip- 
terous  insects,  and  one  coleopterous  one,  and  on  the  lower  surface 
one  hundred  and  twelve  dipterous,  and  five  coleopterous  insects 
were  found,  caught  by  the  sticky  glands  which  cover  the  surface 
of  the  leaves. 

Constituents  of  Saflfron.  R.Kayser.  (Ber.  der  deutsch.  chem. 
Ges.,  xvii.  2228-2234.)  Bouillon,  Yogel,  Quadrat,  Rochleder  and 
Mayer,  and  Weiss,  have  at  various  times  worked  at  this  subject, 
but  the  information  at  present  available  is  unsatisfactory.  The 
author  has,  therefore,  carefully  investigated  a  sample  of  saffron 
from  Crocus  electus,  Gatin. 

Essential  Oil  of  Saffron. — This  was  obtained  from  saffron   by 
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steam-distillation  in  a  current  of  carbonic  anhydride.  It  is  an 
almost  colourless  mobile  liquid,  with  an  intense  odour  of  saffron. 
When  exposed  to  the  air  it  becomes  oxidized,  and  turns  brown 
and  syrupy.  Analysis  showed  its  composition  to  be  C^QH^g,  so 
that  it  belongs  to  the  class  of  terpenes. 

Grocin. — Saffron  was  first  freed  from  fatty  matters,  etc.,  by 
ether,  and  then  extracted  with  water  at  the  ordinary  tempera- 
ture. The  aqueous  solution  was  shaken  up  with  bone-charcoal, 
which  absorbed  nearly  all  the  colouring  matter.  The  charcoal 
was  filtered  off,  and  the  crocin  extracted  from  it  by  washing  with 
pure  water.  This  solution  was  evaporated  to  dryness,  and  the 
residue  treated  with  90  per  cent,  alcohol.  On  evaporating  the 
alcoholic  solution,  a  yellowish  brown,  brittle  mass  is  left,  which 
yields  a  yellow  powder.  Crocin  is  easily  soluble  in  water  and 
dilute  alcohol,  less  so  in  absolute  alcohol,  and  almost  insoluble  in 
ether.  Strong  sulphuric  acid  dissolves  it  to  a  deep  blue  solution, 
which  turns  first  violet,  then  cherry-red,  and  lastly  brown.  Nitric 
acid  (sp.  gr.  1"4)  gives  a  similarly  coloured  solution,  but  the  colour 
immediately  changes  to  brown.  Hydrochloric  acid  yields  a  yellow 
solution.  Lead  acetate,  and  lime-  and  baryta- water,  give  no  pre- 
cipitate, but,  on  heating,  they  decompose  crocin  into  crocetin  and 
a  sugar.  Alkalies  cause  the  same  decomposition  in  the  cold.  Cro- 
cin is  thus  a  glucoside,  and  analysis  shows  its  composition  to  be 

^44  H70  OjS- 

Crocetin  is  best  obtained  by  the  action  of  hydrochloric  acid  on 
crocin.  It  is  precipitated  in  the  form  of  yellow  flocks,  which  when 
dried  yield  a  red  powder.  It  is  almost  insoluble  in  pure  water, 
but  is  rendered  soluble  by  the  addition  of  a  small  quantity  of  an 
alkali.  Acids  reprecipitate  it  from  such  solutions  in  orange  flocks. 
It  is  easily  soluble  in  alcohol.  An  alcoholic  solution  gives  bright 
red  precipitates  with  lead  acetate,  and  with  lime-  or  baryta- water ; 
the  compounds  so  formed,  however,  are  not  definite,  but  vary  in 
composition.  Sulphuric  and  hydrochloric  acids  behave  with  it  as 
with  crocin.  Its  composition  is  Cs^H^gOg.  The  decomposition 
appears  to  take  place  according  to  the  equation, 

2C^H7o028.  -1-  7H2O  =  C3,H,g09  +  QCgHi^Og. 

Crocose. — The  sugar  mentioned  above  yields  rhombic  crystals. 
Its  solution  has  a  sweet  taste  and  strong  dextrorotatory  action.  Its 
reducing  power  for  Fehling's  solution  is  only  half  that  of  dextrose. 
The  quantities  of  crocetin  and  crocose  obtained  by  the  decomposi- 
tion agree  very  closely  with  those  required  by  the  above  equation. 
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Picrocrocin. — Saffron-hitter. — This  substance  crystallizes  out  in 
the  ether-extracting  apparatus  if  the  extraction  be  continued  for 
a  long  time.  It  forms  colourless  prismatic  needles,  very  sparingly 
soluble  in  ether.  It  dissolves  easily  in  water  and  alcohol,  less  so 
in  chloroform.  It  has  a  characteristic  bitter  taste,  which  is  very 
persistent.  It  melts  at  75°  to  a  colourless  liquid.  Its  formula  is 
C38  Hgg  O^rj.  Lead  acetate,  lime-water,  and  baryta- water  give  no 
precipitate  in  the  cold,  but  decomposition  takes  place  on  warming, 
crocose  and  the  turpene  described  above  being  formed.  Picro- 
crocin is  thus  a  glucoside  like  crocin,  and  the  decomposition  may 
be  expressed  by  the  equation — 

C'ssHeeOiy  +  Ho  0  =  SCgHioOg  +  2C-^q'E-^^q. 

Kola  Nut.  M.  Dujardin-Beaumetz.  {Med.  Bulletin,  Oct., 
1884.)  Kola  nut,  the  fruit  of  Sterculia  acuminata,  a  tree  indi- 
genous to  Central  Africa,  has  been  shown  to  contain  a  large 
amount  of  caffeine,  tannic  acid,  and  a  small  proportion  of  theo- 
bromine. The  author  reports  that  naval  surgeons  have  employed 
it  with  success  in  the  chronic  diarrhoea  of  hot  climates,  and  that 
its  use  is  likewise  indicated  in  cardiac  affections  and  cachexia. 
He  has  personally  observed  good  effects  from  it  in  these  cases, 
given  either  in  the  form  of  an  infusion  of  the  roasted  nut,  as  an 
elixir,  or  in  the  shape  of  chocolate.  In  all  these  cases  it  acted  as 
a  tonic  and  astringent. 

Researches  on  Kola.  E.  Heckel  and  F.  Schlagdenhauffen. 
{Ann.  Chim.  Phys.  [6],  i.  129-138.)  The  extract  of  the  kola  nut, 
from  a  plant  of  the  Sterculiacece  family,  is  used  as  a  beverage  by 
the  inhabitants  of  Central  Africa,  as  tea  or  coffee  by  the  Asiatics 
and  Europeans,  or  mate  by  the  Americans.  As  few  specimens  of 
the  plant  have  come  to  Europe,  investigations  on  the  chemical 
nature  and  therapeutic  functions  of  the  extract  have  been  incom- 
plete ;  but  the  experiments  of  Daniell  and  Attfield  have  proved 
the  presence  of  an  alkaloid  resembling  that  from  tea  or  coffee. 
From  the  opening  out  of  commercial  routes  into  Central  Africa 
considerable  quantities  of  the  true  kola,  or  Kola  femelle,  and  of  its 
principal  substitute.  Kola-bitter,  have  been  shipped  into  France. 

Kola  Femelle  {Sterculia  acuminata) . — On  extracting  the  kola-nut 
with  chloroform,  an  alkaloid  is  obtained  resembling  caffeine  in  all 
its  properties,  together  with  smaller  quantities  of  the  theobromine. 

The  results  of  the  analyses  are  as  follows  : — 
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Per  cent 

( 

'   Caffeine     . 

2-348 

Extracted  by  \ 

Theobromine     . 

0-023 

Chloroform,  "^ 

Tannin 

0-027 

( 

.  Fats  .... 

0-585 

/ 

'  Tannin 

1-591 

\ 

Kola  red     . 

1-290 

Extracted  by  ^ 

Glucose 

2-875 

Alcohol.      ( 

.  Salts. 

0-070 

Starch 

.       33-754 

Gum  .... 

3-040 

Colouring  matters 

2-561 

Protein 

6-761 

Ash    .... 

3-325 

Water 

.       11-919 

Cellulose   . 

29-8.S0 

On  comparing  these  results  with  the  analyses  of  cacao,  tea,  and 
coffee,  it  is  noted  that  kola  contains  a  considerably  larger  propor- 
tion of  carbohydrates  and  their  derivatives,  and  also  of  caffeine 
and  its  homologue  theobromine.  Kola  extract  should,  therefore, 
be  a  valuable  therapeutic  agent. 

False  Kola,  or  Kola  Bitter  (Kola  garcinia). — In  Liberia  and 
Central  Africa  a  plant  of  the  family  of  the  GuttiferT  grows  in 
abundance,  producing  a  grain  known  by  the  name  of  kola-bitter. 
On  extracting  this  with  chloroform,  ether,  and  alcohol,  no  caffeine 
was  obtained,  but  only  resins,  of  which  one  gave  a  violet  coloration 
with  ferric  salts  ;  the  other  in  aqueous  solution  was  dextrorota- 
tory, and  precipitated  by  tartar  emetic  and  basic  lead  acetate. 
The  physiological  action  of  the  extract  of  this  grain  is  attributable 
to  the  presence  of  these  two  resins. 

Poisonous  Properties  of  the  Berries  of  Black  Bryony  (Tamus 
Communis.)  H.  Coutagne.  (Repertoire  de  Pharm.,l!foY.,  1884!, 
519.)  The  author  calls  attention  to  a  case  of  poisoning  in  which 
a  child,  twenty-seven  months  old,  died  after  severe  colic  and 
vomiting  in  consequence  of  eating  some  of  the  scarlet  berries  of 
this  plant.  Induced  by  this  case  to  investigate  the  physiological 
action  of  the  berries,  the  author  tried  the  effect  of  an  alcoholic 
tincture  on  frogs  and  guinea  pigs,  in  which  it  speedily  produced 
paralysis  and  convulsions.  Seventeen  of  the  berries  given  to  a 
dog  caused  uncertainty  of  gait  and  a  partial  paralysis  of  the  hind 
quarters,  lasting  several  days.  The  seeds  resemble  those  of  the 
white  bryony,  but  differ  in  being  hard  and  spherical,  whilst  those 
of  the  latter  are  oval  and  flattened. 
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The  Fruit  of  the  Calabash  Tree  (Crescentia  Cujete).  Dr. 
Peckolt.  (Pharm.  Rundschau,  Aug.,  1884,  166.  From  Pharm. 
Journ.)  This  plant  is  generally  supposed  to  have  been  intro- 
duced into  America  from  Africa  by  negroes  ;  but  the  author  says 
that  the  Portuguese  found  it  there  upon  their  arrival :  at  any 
rate  it  has  long  been  utilized  by  the  natives  for  economical  and 
medicinal  purposes.  The  flesh  of  the  not  quite  ripe  fruit,  and  the 
expressed  juice  of  the  fruit,  are  popularly  esteemed  as  medicines, 
and  the  author  confirms  the  estimate  of  the  latter  as  a  laxative. 
An  alcoholic  extract,  in  doses  of  0*10  gram,  had  the  effect  of  a 
mild  aperient,  and  the  quantity  could  be  increased  to  0*5  gram, 
which  exercised  a  strongly  drastic  action,  without  griping  or  ill- 
effects.  As  an  application  against  erysipelas,  the  fresh  pulp  is 
boiled  with  water  until  it  forms  a  black  paste,  to  which  vinegar 
is  added,  and  the  whole  boiled  together,  after  which  it  is  spread 
upon  linen.  A  chemical  examination  of  the  fresh  fruit  pulp 
yielded  a  new  organic  acid,  crystallizing  in  plates,  to  which  the 
name  "  crescentic  acid  "  has  been  given.  It  was  obtained  by  ex- 
hausting with  water  an  alcoholic  extract  of  the  pulp,  treating  the 
aqueous  solution  with  lead  acetate,  suspending  the  lead  precipitate 
in  water,  and  decomposing  and  removing  the  lead,  then  evaporating 
the  solution  to  a  syrupy  consistence  and  leaving  it  to  crystallize 
in  a  cool  place.  Besides  crescentic  acid  there  were  found  tartaric, 
citric,  and  tannic  acids,  two  resins,  a  bitter  and  an  aromatic 
vcxtractive  substance,  and  a  colouring  matter  that  appeared  to 
xesemble  indigo. 

The  Fruit  of  Laurus  Per  sea.  MM.  Muntz  and  Marcano. 
{Comptes  Eendus,  xcviii.  38.)  Avocado  fruit  (Laurus  Persea)  has 
been  stated  to  contain  a  large  proportion  of  mannite ;  this  the 
authors  find  to  be  erroneous.  They  have  isolated  from  it  and 
examined  the  constituent  formerly  considered  identical  with  the 
mannite  of  manna,  and  find  that  though  its  composition  is  the 
same,  it  differs  from  the  latter  in  its  fusing  point,  which  is  184°  C, 
that  of  mannite  being  164*5°  C.  From  dulcite,  which  has  the  same 
fusing  point,  it  is  distinguished  by  not  yielding  mucic  acid  when 
oxidized  by  nitric  acid.  They  propose  the  name  ^^  perseite  "  for  this 
body. 

The  Pods  of  the  Peruvian  Balsam  Tree.  K-.  Bother.  (New 
Idea,  Aug.,  1884.)  The  marked  tonka  odour  of  these  legumes 
induced  the  author  to  submit  them  to  a  chemical  examination,  in 
the  course  of  which  he  succeeded  in  isolating  from  them  about  2 
per  cent,  of  crystallized  coumarin.     The  husks  of  the  pod  yielded 
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liim  a  considerable  proportion  of  a  transparent,  soft,  brown, 
extremely  bitter  resin,  soluble  in  alcohol  and  ether,  besides  a 
waxlike  substance  insoluble  in  alcohol. 

Spurious  Cubebs.  (Pharm.  Journ.,  3rd  series,  xv.  614.)  A 
spurious  cubeb  has  recently  been  offered  in  the  London  market. 
Jt  consists  of  the  fruit  of  Baphnidium  Cuheha,  N".  ab  E.,  which 
closely  resembles  cubebs  in  general  appearance,  but  differs  in  its 
more  agreeable  flavour  and  in  the  seed  readily  splitting  into  two 
oily  cotyledons  with  a  superior  radicle,  indicating  its  lauraceous 
character. 

Spurious  Cubebs.  W.  Kirkby.  (Pharm.  Journ.,  3rd  series,  xy. 
653.)  The  author  reports  upon  a  sample  of  berries  which  had  been 
offered  for  sale  as  cubebs  by  a  London  firm  of  drug  brokers,  and 
are  probably  the  same  which  Hanbury  and  Fliickiger  refer  to 
Piper  crassipes.  This  spurious  drug  is  larger  than  cubebs,  has  a 
lighter  colour,  a  stouter  and  flattened  stalk,  and  has  a  very  dif- 
ferent, rather  pleasant  odour,  resembling  mace,  the  taste  is  aro- 
matic, warm,  and  somewhat  bitter.  The  author  furnishes  a  full 
description,  accompanied  by  woodcut  illustrations  of  the  microscopic 
characters  of  the  true  and  false  article,  for  which  reference  should 
be  made  to  the  original  paper. 

Spurious  Cubebs.  E.H.Holmes.  (P/iarm.  Jo^rn.,  3rd  series, 
XV.  909.)  The  author's  attention  was  directed  to  this  subject  in 
consequence  of  a  paragraph  in  the  Lancet  (May  2nd,  1885,  829), 
from  the  pen  of  Dr.  Buxton  Shillitoe,  in  which  he  states  that  a 
patient  came  to  him  who  had  been  taking  cubeb  powder,  and  com- 
plained that  it  made  him  feverish,  with  sickness  and  purging. 
The  patient  had  previously  taken  cubeb  powder  for  a  week  with- 
out its  disagreeing  with  him,  and  then  had  to  buy  some  more. 
The  new  sample  had  a  more  acrid  and  unpleasant  taste,  and  gave 
rise  to  nausea,  followed  by  diarrhoea,  etc. 

As  it  appeared  probable  that  the  drug  which  had  produced  these 
symptoms  consisted  either  of  the  spurious  cubebs  (Piper  crassipes) 
lately  examined  microscopically  by  W.  Kirkby  (preceding  abstract), 
or  the  berries  of  Daphnidium  Cuheha,  which  had  still  more  recently 
been  offered  as  cubebs,  the  author  procured  a  specimen  of  the  in- 
jurious drug  from  Dr.  Shillitoe  for  examination.  Finding  Kirkby's 
distinctions  unavailable  in  the  case  of  this  powdered  drug,  he 
made  a  decoction  of  true  cubebs,  of  the  Piper  crassipes,  of  the 
Daphnidium  Cuheha,  and  of  the  powdered  cubebs  obtained  from 
Dr.  Shillitoe,  and  applied  several  reagents  in  the  hope  of  establish- 
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ing  some  chemical  distinction  that  might  serve  as  a  practical  test 
to  pharmacists.     The  results  were  as  follows : — 

Iodine  solution  gave  a  bright  indigo-blue  coloration  with  the 
genuine  cubebs,  a  dull  purplish  hue  with  P.  crassipes,  no  change  of 
colour  with  Daphriidium  Cuheha,  and  a  dull  purplish  blue  with 
the  spurious  cubebs,  indicating  an  admixture  of  a  little  genuine 
cubebs  with  P.  crassijpes,  very  different  from  the  very  distinct  blue 
tint  of  the  genuine  drug. 

Solutions  of  bichloride  of  mercury,  subacetate  of  lead,  per- 
chloride  of  iron,  and  nitric  acid  gave  no  useful  indications. 

On  crushing  a  little  of  the  genuine  cubebs  on  a  porcelain  slab 
with  concentrated  sulphuric  acid,  a  deep  crimson  colour  with  a 
distinct  carmine  tint  in  it  is  quickly  developed.  P.  crassipes  gives 
a  reddish  brown  colour,  JDaphnidium  Gubeha  a  yellowish  brown 
hue,  and  the  adulterated  cubebs  a  crimson  brown  tint.  Under  the 
microscope  the  small  angular  starch  of  both  the  false  and  genuine 
cubebs  is  easily  recognised,  but  P.  Cuheha  does  not  show  any 
starch  granules. 

On  repeating  the  experiments,  the  author  found  that  the  distinct 
pure  blue  tint  given  by  iodine  to  a  decoction  of  genuine  cubebs 
could  be  distinguished  without  difficulty  from  the  dull  purple  tint 
(like  diluted  ink)  of  the  spurious  cubebs,  even  when  the  liquid 
was  diluted,  and  that  the  peculiar  carmine  hue  was  easily  recog- 
nisable in  the  genuine  article,  especially  at  the  edge  of  the  drop 
of  acid,  but  not  in  the  adulterated  cubebs. 

Examination  of  Ground  Pepper.  W.  Lenz.  (Zeitschr.  fur 
Analyt.  Ohem.,  1884,  Part  IV.)  The  author  proposes  a  method 
based  on  the  circumstance  that  pepper  is  distinguished  from  the 
usual  adulterants  by  its  high  percentage  of  starch.  He  proceeds, 
therefore,  as  follows  : — 3  to  4  grms.  of  the  sample  are  allowed  to 
stand  for  3  to  4  hours  in  a  boiling  flask  with  J  litre  of  distilled 
water,  shaking  frequently.  The  mixture  is  then  filtered,  washed 
with  a  little  water,  and  the  moist  pepper  is  returned  to  the  flask. 
Water  is  added  to  make  up  200  c.c,  and  20  c.c.  of  hydrochloric  acid 
of  25  per  cent.  The  flask  is  closed  with  a  cork  fitted  with'  an 
ascending  tube  1  metre  in  length,  and  heated  for  3  hours  in  a 
water-bath,  which  must  boil  briskly,  shaking  the  flask  frequently. 
When  quite  cold,  it  is  filtered  into  a  500  c.c.  flask,  washed  with 
cold  water,  the  filtrate  neutralized  as  exactly  as  possible  with  soda- 
lye,  and  the  flask  filled  up  to  the  mark.  The  reductive  value  of 
this  liquid  is  tested  against  10  c.c.  of  Fehling's  solution  diluted 
with  40  c.c.  of  water.     In  calculating  the  reduced  sugar,  it  is 
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assumed  that  10  c.c.  of  Fehling's  solution  correspond  to  0'05  grm. 
of  sugar.  If  palm-kernels  are  present,  tlie  hot  liquid  clears  up  so 
imperfectly  that  a  few  drops  of  dilute  zinc  chloride  must  be  added. 
As  a  final  reaction,  the  author  uses  the  disappearance  of  the  red 
colour  produced  by  potassium  ferrocyanide  in  a  drop  of  the  fil- 
trate, acidulated  with  acetic  acid.  Starchy  impurities  are  readily 
detected  microscopically. 

lUicium  Floridanum.  H.  C.  C.Maisch.  (Amer.  Jour. PJiarm., 
May,  1885.)  This  paper  contains  an  account  of  a  microscopic  and 
histological  investigation  of  this  magnolaceous  plant,  together 
with  numerous  woodcut  illustrations  showing  the  structure  of 
its  root,  stem,  bark,  leaves,  fruit,  and  seed.  For  particulars 
reference  should  be  made  to  the  source  quoted. 

lUicium  Religiosum.  J.  F.  Eykman.  (JBer.  der  deutsch.  chem. 
Ges.,  xviii.  281.  From  Pharm.  Journ.)  The  author  reports  an  ex- 
tension of  his  investigation  of  the  most  important  constituents  of 
the  Ulicum  religiosum,  the  botanical  source  of  the  poisonous  stara- 
nise  (the  Japanese  "  shikmi").  He  states  that  the  volatile  oil  of 
the  leaves  consists  of  eugenol  and  two  constituents  that  he  calls 
"  shikimen  "  and  "  shikimol."  Shikimen  is  a  terpene,  probably 
represented  by  the  formula  CioH^g,  boiling  at  170°  C,  having  an 
odour  recalling  that  of  lemon  oil,  and  coloured  orange-red  by 
strong  sulphuric  acid.  Shikimol  is  represented  by  the  formula 
Cio  H;^o  Ooj  boils  at  229°  to  231°  C,  and  is  apparently  identical 
with  safrol,  from  Sassafras  officinalis.  In  the  fruit  the  author  has 
found  protocatechuic  acid,  "  shikiminic  acid,"  and  "  shikimipikrin." 
Shikiminic  acid  forms  a  crystalline  powder,  almost  insoluble  in 
ether,  insoluble  in  chloroform,  slightly  soluble  in  alcohol,  and 
freely  soluble  in  water.  An  aqueous  solution  has  an  acid  reaction 
and  the  metallic  salts  are  freely  sokible.  It  is  monobasic,  melts 
at  178-180°,  and  its  composition  is  probably  represented  by  the 
formula  CyH^QOg.  Shikimipikrin  may  be  represented  by  the 
formula  C^H  jq  O3,  or  C^o  H^^  O4.  It  occurs  in  large  transparent 
crystals,  melting  at  200°  C,  and  is  freely  soluble  in  water,  the 
solution  being  neutral  to  litmus  and  having  a  strongly  bitter  taste. 
No  further  allusion  is  made  to  the  powerfully  poisonous  crystalline 
substance  referred  to  in  a  previous  paper  (abstract  Year-Booh  of 
Pharmacy,  1881,  163)  under  the  name  "  shikimine,"  as  having  been 
obtained  from  the  fruit,  and  neither  of  these  two  substances  agrees 
with  it  in  the  characters  attributed  to  them. 

Capparis  Coriacea.  Dr.  Larrea  y  Quezada.  (Lancet,  April 
18,  1885.)     The  fruit  of  this  plant,  known  as  "  simulo,^^  is  very 
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favourably  reported  upon  by  the  author  for  the  treatment  of 
nervous  and  hysterical  cases,  and  especially  as  a  remedy  for 
epilepsy.  In  the  latter  capacity  he  has  also  used  it  with  great 
success  on  himself. 

Burdock  Fruit  (Arctium  Lappa).  H.  Trimble  and  F.  D. 
Macfarland.  (Amer.  Journ.  Pharm.,  March,  1885.)  The 
authors  have  submitted  this  fruit  to  a  chemical  examination.  By 
exhaustion  with  petroleum  spirit,  and  subsequent  evaporation 
and  heating  to  100°  C,  the  authors  extracted  from  the  fruit  14"4 
per  cent,  of  a  bland  fixed  yellow  oil,  possessing  the  following 
characters  : — 

With  fuming  nitric  acid  it  produces  a  brown  colour  and 
aromatic  odour,  but  does  not  become  solid.  With  strong  sulphuric 
acid  it  gives  a  brown  colour,  and  becomes  thick  and  syrupy.  Ex- 
posed to  the  air  in  thin  layers  the  oil  solidifies.  Alcohol  and 
absolute  alcohol  do  not  dissolve  it,  but  hot  absolute  alcohol,  ether, 
chloroform,  and  benzol  are  good  solvents.  The  specific  gravity  is 
•930. 

The  residue  of  the  fruit  left  after  the  removal  of  the  oil  by 
petroleum  spirit  was  exhausted  with  ether,  which  dissolved 
1*15  per  cent,  of  a  resin  soluble  in  alcohol.  Absolute  alcohol  ex- 
tracted from  the  remainder  of  the  drug  12  6  per  cent.,  8"3  per  cent, 
of  which,  being  insoluble  in  water,  appeared  to  be  resin  soluble  in 
dilute  alcohol ;  the  remaining  4*3  per  cent,  were  soluble  in  water 
and  were  examined  for  alkaloids.  A  small  quantity  of  crystals 
separated  on  evaporating  the  chloroform  solution  of  this  aqueous 
portion,  first  rendered  alkaline  with  potassium  hydrate.  On 
evaporating  the  chloroform  a  residue  was  obtained  which  all 
efforts,  so  far,  have  failed  to  get  in  a  crystalline  condition.  It  is 
intensely  bitter,  of  a  faintly  alkaline  reaction,  gives  precipitates 
with  phosphomolybdic  acid,  Mayer's  test,  tannic  acid,  and  gives 
off  ammonia  on  heating  with  potassium  hydrate.  For  this  bitter 
principle,  which  is  evidently  an  alkaloid,  the  authors  suggest  the 
name  of  lappi7ie. 

The  amount  of  moisture  found  in  the  fruit  was  7"3  per  cent,, 
and  that  of  the  ash  5'34  per  cent. 

The  Fruit  of  Sterculia  Acuminata.  M.  Natton.  (Journ.  de 
Pharm.  [5],  x.  257-259.)  Kola  nuts  possess  tonic,  nutritive, 
exciting,  and  aphrodisiacal  properties.  They  are  employed  either 
fresh  or  roasted.  They  contain  much  caffeine,  some  theobromine 
and    tannin;    and   being   thus    astringent   and   tonic   are   recom- 
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mended  for  chronic  diarrhoea,  cardiacal  affections,  and  for  cachexy. 
A  number  of  receipts  are  given. 

Poisonous  Properties  of  Nutmegs.  Dr.  J.  D.  Palmer.  (Amer. 
Journ.  Pharm.,  Jan.,  1885.)  The  author  reports  a  case  in  which 
the  consumption  of  If  nutmeg  caused  extreme  drowsiness  and 
subsequent  great  nervous  excitement,  followed  afterwards  by 
depression  and  pain  in  the  region  of  the  heart.  The  symptoms 
yielded  to  treatment  with  ammonium  bromide. 

The  Seeds  of  Cassia  Absus.  Prof.  J.  M.  Maisch.  (Amer. 
Journ.  Fharrti.,  June,  1885,  295.)  The  author  states  that  in  the 
United  States  attention  has  recently  been  called  again  to  this  drug, 
which  has  long  been  used  in  the  east  for  granular  conjunctiva, 
under  the  name  of  "chichem,"  or  "  schimsch,"  and  occasionally  in 
Europe  as  "semen  cismas."  The  seeds,  five  or  six  of  which  occur 
in  a  narrowish  glandular-pubescent  legume,  are  flattish  ovate, 
glossy,  brownish-black,  and  resemble  flax  seed ;  they  have  a  some- 
what aromatic  odour,  and  a  mucilaginous,  disagreeable,  and  bitter 
taste.  According  to  an  old  formula,  in  applying  the  seeds  they 
are  first  well  washed,  then  dried,  finely  powdered,  and  mixed  with 
an  equal  quantity  of  sugar.  A  small  portion  of  this  powder  is 
dropped  or  blown  into  the  eye,  which  is  then  closed.  The  action 
is  rapid  and  irritating,  and  the  powder  should  not  be  used  in  the 
inflammatory  stage  of  the  disease.  Turmeric  is  said  to  increase 
its  activity. 

The  Seeds  of  Gossypium  Arboreum.  M.  Sace.  {Journ.  de 
Pharm  et  de  Ghim.,  1885,  398.)  The  seeds  of  this  plant,  which 
yield  cotton-seed  oil,  are  so  rich  in  albuminoids  that  the  author 
considers  them  valuable  as  an  article  of  diet  and  as  a  therapeutic 
agent.  He  found  them  to  contain,  per  cent.,  23*7  of  fibrin,  6 
of  casein,  0*2  of  dextrin,  2*0  of  sugar,  9*6  of  starch,  0"6  of  a 
yellowish  green  fatty  oil,  0*8  of  wax,  and  8  of  mineral  matter. 
Large  quantities  of  these  seeds  are  now  exported  from  Bolivia. 

The  Seeds  of  Coronilla  Scorpioides.  MM.  Schlagdenhauffen 
and  Reeb.  (Journ.  Pharm.  Alsace-Lorraine,  Oct.,  1884,  319.)  The 
authors  report  the  isolation  from  the  seeds  of  this  leguminous 
plant  of  a  crystallizable  alkaloid  possessing  toxic  properties  which 
they  believe  to  be  the  active  principle.  An  acidulated  aqueous 
solution,  precipitated  with  iodoiodide  of  mercury,  gives  a  crystal- 
lization of  kermes-brown  needles,  which  after  a  few  minutes  are 
changed  into  a  mass  of  very  delicate  deep  green  needles,  having  a 
brilliant  iridescence. 
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Analysis  of  Mustard.  A.  R.  Leeds  and  E.  Everhart.  {Bied. 
Centr.,  1884,  140.)  The  sinapine  thiocyanate  or  potassium  my- 
ronate  is  estimated  by  treatm.ent  with  aqueous  alcohol,  after' the 
oil  has  been  removed  by  dry  ether.  The  solution  is  evaporated, 
dried  at  105°,  weighed,  and  ignited,  and  the  myronate  is  calculated 
from  the  potassium  sulphate  left.  Myrosin  and  cellulose  are  not 
dissolved  by  dilute  alcohol ;  these  are  then  treated  with  a  half 
per  cent,  soda  solution ;  the  undissolved  cellulose  is  weighed  and 
ignited,  whilst  the  solution  of  myrosin  is  neutralized  and  precipi- 
tated by  Ritthausen's  solution  of  copper  sulphate.  If  starch  is 
present  as  an  adulterant,  it  is  converted  into  glucose. 

Constituents  of  the  Seeds  of  Bassia  Longifolia.  E.  Valenta. 
{Dingl.  polyt.  Journ.,  ccli.  461-465.)  The  seeds  of  this  tree  are 
1  to  2  cm.  long,  and  inclosed  in  a  brown  skin.  They  have  a 
peculiar  odour  and  bitter  aromatic  taste.  100  parts  of  the  seeds, 
dried  at  100°,  gave, — 


Fat  (Hght  petroleum  extract)  . 
Soluble  in  absolute  alcohol  . 
Tannin  ..... 
Bitter  Principle  soluble  in  water 

Starch    

Vegetable  Mucilage 
Albuminous  substances  soluble  in  water 
Extractive  substances  soluble  in  water 
Insoluble  Proteids  .... 

Total  Ash 

Fibre  and  loss  .... 


51-14 
78-3 
2-12 
0-60 
0-07 
1-65 
3-60 

15-59 
4-40 
2-71 

10-29 


Ash  in  the  soluble  portion 
Total  Proteids  . 


100-00 

0'95  percent. 
8-00 


Por  the  extraction  of  the  fat,  light  petroleum  boiling  at  40-45° 
was  used.  The  fat  has  a  yellow  colour  and  greasy  consistency ; 
but  on  exposure  to  the  air  and  light  the  colour  disappears,  and  the 
fat  soon  becomes  rancid.  It  has  a  sp.  gr.  of  0*9175  at  15°,  melts 
at  25'3°,  solidifies  at  17*5-18'5°.  It  contains  considerable  quantities 
of  free  fatty  acids,  but  only  a  small  amount  of  glycerol.  1  gram  of 
the  fat  requires  192'3  mgrms.  of  KH  0  for  the  complete  saponifica- 
tion of  the  fatty  acids.  It  is  partly  soluble  in  alcohol,  and  perfectly 
soluble  in  ether,  carbon  bisulphide,  benzene,  etc.  The  fatty  acids 
obtained  by  saponifying  the  fat  with  potash-ley,  and  decomposing 
the  resulting  soap  by  means  of  a  10  per  cent,  solution  of  hydro- 
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chloric  acid,  liave  a  white  colour,  and  pleasant  odonr  and  taste. 
They  melt  at  39 "5°,  solidify  at  38°,  and  dissolve  readily  in  alcohol. 

According  to  Schadler,  Makwah  butter  consists  of  80  per  cent, 
of  stearin  and  20  per  cent,  of  olein ;  the  author,  however,  found 
that  it  contained  palmitin  and  olein. 

The  ash  of  the  seeds  is  yellowish  white,  and  dissolves  almost 
completely  in  water.     It  gives  by  analysis, — 

Silicic  Acid  and  portion  insoluble  in  nitric  acid  10-67 

Phosphoric  Acid 15-47 

Sulphuric       „ 6-81 

Carbonic  Anhydride 7-46 

Ferric  Oxide  and  Alumina      ....  2-01 

Lime       ........  0-64 

Potash  and  Soda  (the  latter  is  present  only  in 

traces) 56-68 

Moisture  and  loss 0-26 

Lukrabo,  or  Ta-Fung-Tsze.  E.  M.  Holmes.  (Pharm.  Journ., 
3rd  series,  xv.  41.)  In  the  interesting  papers  on  "Chinese  Materia 
Medica,"  by  the  late  Daniel  Hanbury,  published  in  the  Fharma- 
ceutical  Journal  [2],  vol.  iii.),  a  seed  is  described  and  illustrated 
under  the  name  of  ta-fung-tsze,  which  he  conjectured  to  be  allied 
to  chaulmugra.  This  seed  is  largely  used  in  China  in  skin  diseases 
and  leprosy,  and  appears  to  have  been  employed  in  that  country  for 
at  least  three  hundred  years,  since  the  tree  affording  the  seed  is 
figured  in  the  old  Chinese  herbal  "  Puntsaou,"  published  a.d.  1596. 
The  tree,  however,  has  up  to  the  present  time  been  unknown  to 
botanists. 

The  ta-fung-tsze  is  still  an  article  of  considerable  commerce, 
figuring  in  the  Consular  Blue-Books  under  Chinese  imports  by  the 
name  of  lukrabo.  As  much  as  48  piculs  (6,400  lbs)  of  the  seed 
were  exported  from  Bangkok  to  China  in  1871.  It  is  also  ex- 
ported thither  from  Saigon,  in  Cochin  China.  The  seed  in  question 
is  about  half  the  length  of  chaulmugra  seed,  but  of  equal  diameter. 
The  shell  is  thicker  and  harder,  and  at  one  end  is  marked  with  a 
few  radiating  slightly  raised  ridges,  whereas  that  of  chaulmugra 
is  quite  smooth. 

Dr.  Porter  Smith,  in  his  "Chinese  Materia  Medica"  (1871),  p. 
140,  describes  these  seeds  under  the  name  of  lucruhau,  and  he 
also  considers  them  as  a  variety  of  chaulmugra.  He  states  that  they 
are  described  in  Chinese  books  as  being  good  for  leprosy,  lepra, 
itch,  pityriasis,  psoriasis,  syphilis,  lipoma,  vermes,  and  chaps  upon 
the  back  of  the  hands,  and  that  calomel  and  the  seeds  of  Itohinia 
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amara  are  used  with  the  lucrubau,  both  externally  and  internally, 
in  the  treatment  of  leprosy.  In  the  northern  province  of  Hnpeli 
the  seeds  are  in  great  repute  as  a  remedy  for  parasitic  pediculi 
and  the  itch  insect.  In  Soubeiran's  "  Matiere  Medicale  chez  les 
Chinois  "  (p.  221),  the  seeds  are  erroneously  referred  to  Gynocardia 
odor  at  a. 

In  the  Kew  Report  (1878,  p.  33),  the  seeds,  under  the  name  of 
dai-phong-tu,  are  said  to  be  used  in  Saigon  as  a  vermifuge  after 
the  extraction  of  the  oil.  It  is  added  that  M.  Pierre  has  success- 
fully raised  some  seeds  of  the  plant,  and  refers  it  to  the  genus 
Eydnocarpus.  The  species,  however,  is  not  mentioned  in  the  Kew 
Report,  and  no  further  information  has  appeared  in  it  upon  this 
point  in  subsequent  years.  Having  had  a  specimen  of  the  lukrabo 
seed  in  the  Museum  of  the  Pharmaceutical  Society  for  some  years 
— without  a  specific  name — the  author  recently  wrote  to  M.  Pierre 
for  information  as  to  the  species  yielding  seed.  In  response  that 
gentleman  forwarded  for  the  Society's  herbarium  a  specimen  of 
the  plant  with  flowers  and  seeds,  and  the  following  interesting 
statement: — "  It  is  a  new  species,  which  I  have  named  Hydnocarpus 
anthelmintMca,  Pierre.  It  is  very  nearly  allied  to  H.  alpina, 
Wright,  p.  940,  but  its  leaves  are  more  linear-oblong.  The  scales 
opposite  to  the  petals  are  less  long  and  more  ciliated,  the  stigma  is 
furrowed  in  its  whole  extent,  and  is  only  toothed  towards  the 
extremity  of  its  reflexed  margin,  while  in  H.  alpina  it  is  furnished 
with  large  lobes.  The  male  flower  contains  a  rudimentary  ovary ; 
in  the  female  flower  this  is  pyramidal.  The  seeds  are  used  as  a 
vermifuge  by  the  Annamites.  The  names  given  in  Annam  to  the 
plant  are  dai-phong-tu  and  thaoc-phu-tu.  The  specimen  sent  was 
gathered  in  the  province  of  Bien  Hoa,  in  southern  Cochin  China." 

The  Mascate  Pea.  A.  Riche  and  A.  Remont.  (Journ.  de 
Pharm.  et  de  CMm.  [5],  vii.  29-32.)  The  seed  commonly  known 
as  the  mascate  pea  is  yielded  by  a  plant  largely  found  in  Brazil, 
belonging  to  the  genus  Canavalia,  of  the  natural  order  Papi- 
lionacece.  It  was  believed  that  the  seeds,  which  were  about  the 
size  of  small  kidney  beans,  could  be  used  as  a  substitute  for  coffee. 
A  chemical  examination  by  the  author  negatived  the  supposition, 
for  they  were  found  to  contain  no  caffeine.  Experiments  were 
then  made  with  the  roasted  seeds  to  discover  whether  they  could 
be  used  in  the  place  of  chicory  or  other  roasted  beans,  for  mixing 
with  coffee.  These  experiments  indicated  that  the  canavalia  seeds 
after  roasting  contain  less  matter  soluble  in  water  than  chicory, 
roasted  acorns,  or  barley,  and  that  the  aqueous  solution  has  much 
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less  colouring  power,  but  contains  more  nitrogenous  matter,  than 
the  aqueous  solutions  of  the  other  substances.  The  authors  con- 
sider that  as  these  seeds  are  comparatively  rich  in  albuminoids  (5-6 
per  cent.)  their  use  for  mixing  with  coffee  should  be  encouraged. 

Constituents  of  the  Seeds  of  Symphonia  Fasiculata.  J.  Reg- 
nauld  and  M.  Villejean.  (Chem.  andBrugg.,  Sept.,  1884.)  The 
authors  have  examined  the  seeds  of  Symphonia  fasiculata — a  plant 
indigenous  to  Madagascar,  and  remarkable  for  containing  56  per 
cent,  of  their  weight  of  fat.  The  fat,  which  is  of  a  solid  consistence, 
is  odourless,  has  a  yellow  colour,  and  melts  at  27°  C.  It  contains 
oleic,  palmitic,  and  stearic  acids,  probably  in  the  form  of  glycerides, 
and  is,  therefore,  analogous  in  composition  to  the  nutritious  fats 
of  the  mammalia.  Astringent  substances  found  in  the  leaves 
resembled  those  peculiar  to  cinchonas,  catechu,  and  kino.  The 
seeds  of  Symjphonia  fasiculata  also  contain  cellulose,  pectine, 
albuminous  substances,  and  quercitrine. 

Seeds  of  Abrus  Precatorius.  W.  Tichomiroff.  (Pharm.Joum., 
3rd  series,  xv.  186.)  The  structure  of  these  well-known  seeds, 
largely  used  for  necklaces  and  other  ornamental  purposes,  and 
employed  in  India  as  a  standard  of  weight,  under  the  name  of 
"  rati,"  has  been  described  by  the  author  in  a  paper  read  at  the 
seventh  meeting  of  the  Russian  Society  of  Physicians  and 
Naturalists  at  Odessa. 

He  classifies  the  seeds  of  Papilionacece  hitherto  examined  into 
three  classes,  according  to  the  nature  of  their  reserve-material, 
viz. :  (1)  Seeds  containing  a  fatty  oil,  starch,  glucose,  and  aleurone, 
such  as  Arachis  hypogcea  and  Dipteryx  odorata ;  (2)  Those  containing 
starch  and  aleurone  only,  as  Pisum  sativum,  Phaseolus  multiflorus,  and 
Trigonella  Fcenum  grcecum.  Those  of  Ahrus  precatorius  constitute 
a  distinct  type.  They  contain  a  fatty  oil  and  albuminoids  in  the 
form  of  finely  granular  protoplasm,  but  neither  aleurone  nor 
starch.  Another  characteristic  is  the  persistence  of  the  nucleus 
and  nucleoli  in  the  peripheral  parenchymatous  layers  of  the 
cotyledons.  The  crystals  sometimes  found  in  the  parenchymatous 
cells  may  consist  of  stearic  acid  or  hesperidin.  The  testa  is  com- 
posed of  four  layers :  viz.,  (1)  Rods,  colourless  in  the  red  part  of 
the  seed,  while  in  the  black  spot  they  are  of  a  purple-violet  colour ; 
(2)  Palisade  cells,  distinguished  by  their  length,  their  branching, 
and  by  the  folding  and  small  diameter  of  their  lower  end ;  (3) 
parenchyma,  composed  of  cells  elongated  in  the  tangential 
direction;  (4)  albumen,  the  cellular  nature  of  which  is  already 
defined  in  the  first  layers,  while  the  cells  at  a  greater  distance  lose 
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their  individuality  by  becoming  flattened  radially,  and  at  length 
coalesce  into  a  homogeneous  pellicle  which  cannot  be  decomposed 
into  its  separate  cells  even  by  maceration  in  chromic  acid.  In 
caustic  potash  the  pellicle  swells  up  strongly  and  forms  local 
projections.  The  hilum  has  two  of  the  layers  of  rods,  but  no 
palisade-cells,  these  being  replaced  by  sclerenchyma.  With  the 
exception  of  the  albuminous  layers,  the  cell- walls  display  distinct 
cellulose  reaction.  By  chloride  of  iron  the  presence  of  tannin  can 
be  recognised  in  the  albuminous  layers  and  rods. 

Bartimg.  W.  T.  ThiseltonDyer.  (Pharm.  Journ.,  3rd  series, 
XV.  101.)  In  Dymock's  "Vegetable  Materia  Medica  of  Western 
India  "  (p.  538),  there  is  the  following  account  of  this  undeter- 
mined drug  : — 

"  Plantago  sp.  ?  Local  name,  '  bartung.' — These  are  minute, 
oblong,  brown  seeds,  marked  with  waved,  slightly  elevated, 
longitudinal  ridges  of  a  darker  colour;  one  side  is  arched,  the 
other  concave,  and  marked  with  a  scar,  showing  the  attachment  to 
the  ovary.  They  are  insipid  and  have  an  oily  smell  when  crushed. 
Soaked  in  water  they  become  coated  with  a  transparent  mucilage. 
Bartung,  usually  pronounced  barhang,  is  a  remedy  in  great  repute 
in  Persia  for  dysentery.  A  large  quantity  is  imported  into  India 
through  Bombay.  We  have  the  evidence  of  Valentine  Baker  as 
to  its  efficacy  when  he  was  suffering  from  the  above-mentioned 
disorder  during  his  travels  in  Khorasan.  When  dysentery  is 
supposed  by  the  hakims  to  be  due  to  a  heated  condition  of  the 
humours,  ispaghul  is  preferred.  When  a  cold  condition  is  diagnosed, 
bartung  is  given.  It  is  one  of  the  several  kinds  of  lesan-ul- 
hamal  described  in  Arabic  works,  and  is  generally  attributed  to 
P.  jpsylliumy 

Early  in  the  year  Colonel  Beddome,  brought  to  Kew  a  small 
sample  of  the  drug,  which  he  had  received  from  Persia,  where 
great  virtues  were  attributed  to  it.  At  his  request  the  seed 
of  which  it  consisted  was  sowed  for  the  purpose  of  identifying 
the  plant.  It  turned  out  to  be  nothing  more  or  less  than  Plantago 
major.  The  author  has  since  ascertained  that  Dr.  Forbes  Watson, 
in  his  "  Index  to  Native  and  Scientific  Names,"  gives  the  following 
identifications  of  bartung  with  various  species  of  Plantago  : — 
P.  lanceolata  (Irvine),  P.  major  (Honigberger),  P.  psyllium  (Bird- 
wood).  He  thinks  that  it  might  be  worth  trying  the  value  of  seeds 
of  Plantago  major  in  this  country  in  dysenteric  affections. 

Citric  Acid  in  the  Seeds  of  LeguminossB.  H.  Ritthausen. 
(Journ.   jpract.    Chem.    [2],   xxix.    357-359.)      Malic,    oxalic,   and 
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citric  acids  have  been  proved  to  exist  in  the  seed  of  the  yellow 
lupine  (Lup.  lutens)  (Beyer,  Journ.  pract.  Chem.  [2],  ii.  839),  by 
the  author  and  others.  He  has  since  found  citric  acid  in  the 
seeds  of  Vicia  sativa,  V.  faha,  Pisum  sativum,  and  phaseolus.  The 
powdered  seeds  were  extracted  with  water,  acidified  with  hydro- 
chloric acid,  the  solution  neutralized  with  potash  or  soda,  and 
concentrated ;  the  residue,  after  filtration,  was  treated  with  basic 
lead  acetate ;  the  precipitate  was  decomposed  with  sulphuretted 
hydrogen  in  the  usual  way,  and  the  clear  liquid  rendered  strongly 
alkaline  with  lime-water.  The  precipitate,  consisting  chiefly  of 
calcium  phosphate,  was  filtered  off,  and  the  solution  boiled  to 
precipitate  the  calcium  citrate,  from  which  the  citric  acid  was 
prepared  by  decomposition  with  sulphuric  acid. 

Microscopical  Examination  of  Malt.  Gr.  L.  Barb.  (Amer. 
Journ.  Pharm.,  1884.)  The  author  has  microscopically  examined 
germinating  barley  in  its  various  stages  of  development,  and 
arrives  at  the  conclusion  that  careful  observation  of  the  alteration 
and  transformation  of  the  starch  granules  affords  a  fair  indication 
of  the  degree  of  exposure  upon  the  floor  to  which  the  sample  of 
malt  under  examination  has  been  subjected. 

Note  on  the  Purity  of  Commercial  Kamala.  P.  W.  Squire 
and  R.  A.  Cripps.  (Pharm.  Journ.,  3rd  series,  xv.  654.)  In  the 
Pharmaceutical  Journal  [3],  vol.  i.  708,  it  is  stated  that  "  kamala 
always  contains  from  6  to  10  per  cent,  of  sand,  and  1  to  2  per  cent, 
of  sesquioxide  of  iron,"  while  in  a  paper  by  Mr.  T.  B.  Groves,  read 
before  the  British  Pharmaceutical  Conference  in  1872,  the  amount 
of  ash  is  said  to  be  less  than  4  per  cent.  Fliickiger  and  Hanbury 
give  only  1*37  per  cent.,  and  the  United  States  Pharmacopoeia 
recognises  an  article  containing  not  more  than  8  per  cent. 


Sample. 

Amount  of  Ash. 

Colour  of  Ash. 

A      .         . 

25  per  cent. 

Reddish. 

B      . 

13-5 

Greyish. 

C      . 

61-5 

' 

Reddish. 

D      . 

24-0 

)> 

E      . 

59-6 

)i 

F      . 

40-3 

j> 

G      . 

46-2 

^  -    .•..-■.>  '.' 

5> 

H     . 

47-3 

f    '  '         ■• 

»> 

I      . 

30-3 

J      . 

6-02 

Greyish. 

K      . 

26-7 

Reddish. 

L     . 

47-6 

5> 

As  will  be  seen  by  the  above  table,  the  authors'  results  vary 
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from  6'02  to  61*5  per  cent. ;  only  one  sample  can  fairly  be  sup- 
posed to  be  genuine.  The  ash  in  most  cases  consisted  of  a  reddish 
sand,  but  its  composition  was  not  determined,  while  the  best 
sample  left  a  greyish  ash,  about  one-half  of  which  was  insoluble 
in  hydrochloric  acid. 

Canutillo.  J.  W.  Colchord.  (National  Druggist,  September, 
1884,  110.  From  Pharm.  Journ.)  Canutillo  is  the  name  of  a  new 
drug  from  Texas.  In  the  neighbourhood  of  San  Antonio,  in  that 
State,  the  plant  is  used  by  the  native  Indians  and  residents  in  the 
treatment  of  gonorrhoea,  leucorrhoea,  and  other  mucous  discharges, 
and  in  renal  disease.  When  bruised  it  is  frequently  used  as  a 
vulnerary  and  styptic,  and  it  is  given  internally  in  the  forms  of  an 
infusion  and  a  fluid  extract.  Dr.  Gleeson,  of  San  Antonio,  con- 
siders it  almost  a  specific  in  gonorrhoea ;  one  case  is  said  to  have 
been  cured  in  three  days  after  taking  only  one  ounce  of  the  fluid 
extract.  Judging  from  specimens  which  have  been  forwarded  to 
this  country,  "  canutillo "  is  identical  with  Ephedra  trifurca,  a 
shrub  belonging  to  the  natural  order  Gnetacece.  The  plants  of 
this  genus  consist  of  little  more  than  wiry,  jointed  stems,  the 
leaves  being  reduced  to  small  scales ;  the  male  flowers  are  in 
catkins  and  the  female  flowers  terminal  on  axillary  stalks;  the 
fruit  is  a  succulent  cone  of  two  carpels,  each  containing  one  seed. 
The  properties  ascribed  to  the  plant  are  such  as  are  known  to  be 
possessed  by  other  species  of  the  genus.  E.flava  is  used  in  China 
as  an  astringent  in  excessive  perspiration ;  E.  antisyphilitica,  Berl., 
in  Mexico,  as  a  remedy  for  syphilis ;  E.  fragilis,  Desf .,  in  Crete, 
as  an  astringent  remedy  for  haemorrhoids  and  mucous  discharges. 
The  fruits  of  E.  monostachya,  L.,  are  used  in  Siberia,  in  the  form  of 
jelly,  for  catarrh,  and  a  decoction  for  rheumatism  and  gout ;  and 
the  twigs  of  E.  distachya,  L.,  in  the  south  of  Europe  and  in  Japan, 
for  diarrhoea. 

Verbena  Hastata.  A.  A.  Weber.  (Amer.  Journ.  Pharm., 
1884,  616.)  The  author  has  found  the  blue  vervain  to  be  an 
excellent  sudorific.  The  root,  leaves,  and  flowers  are  used,  but 
the  root,  which  has  a  bitter,  astringent,  and  nauseous  taste,  is  the 
most  active.  The  fluid  extract  is  a  convenient  preparation,  and  is 
made  with  diluted  alcohol  in  the  usual  manner ;  the  dose  of  it  is 
one-half  to  one  fluid  drachm. 

Teucrium  Scordium.  L.  Murjahn.  (Amer.  Journ.  Pharm., 
December,  1884,  616.)  Teucrium  scordium,  the  water  germander, 
has  been  used  with  advantage  in  haemorrhoids,  both  locally  and  in- 
ternally.    The  author  has  prepared  a  fluid  extract  by  exhausting 
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the  powdered  herb  with  diluted  alcohol  in  the  usual  manner ;  it  is 
of  a  blackish  green  colour,  and  is  given  in  doses  of  1  or  2  fluid 
drachms.  On  evaporating  this  liquid,  about  16  per  cent,  of  a  soft 
dark  green  extract  is  obtained,  which  has  been  used  in  the  form  of 
pills,  one  grain  of  it  being  combined  with  two  grains  of  the 
powdered  herb.  For  local  use,  the  ointment  was  prepared  by 
mixing  1  part  of  the  finely  powdered  herb  with  9  parts  of 
petrolatum. 

Hamamelis  Virginica.  Dr.  H.  Guy.  (Boston  Med.  and  Surg. 
Journ.,  April  16,  361.  From  Pharm.  Journ.)  The  conclusions 
drawn  in  this  lengthy  paper  on  the  physiological,  chemical,  and 
therapeutical  properties  of  Hamamelis  virginica,  are  that  hamamelis 
does  not  appear  to  have  any  special  action  on  the  vascular  system, 
heart,  veins,  or  arteries.  Therapeutically  it  is  uncertain  in  its 
action,  though  it  has  given  good  results  in  certain  cases  of  haemor- 
rhoids, whilst  as  a  haemostatic  its  action  has  seemed  to  be  demon- 
strated in  some  circumstances.  JiTevertheless,  the  author  does  not 
consider  it  justifies  the  enthusiasm  bestowed  upon  it  by  certain 
American  physicians.  It  was  found  to  be  not  toxic,  large  doses 
producing  no  symptoms  of  poisoning  in  the  inferior  animals.  In  a 
chemical  examination  no  alkaloid  was  found,  and  any  activity  it 
may  possess  is  attributed  to  an  essential  oil. 

Artemisia  Gallica.  E.  Heckel  and  F.  Schlagdenhauffen. 
{Gomptes  Rendus,  c.  804-806.)  The  therapeutic  value  of  Artemisia 
gallica,  a  plant  common  in  France,  has  been  completely  neglected, 
for  the  santonin  of  commerce  is  for  the  most  part  obtained  from 
species  of  Artemisia  indigenous  to  Russia  and  Turkestan.  In 
this  paper  it  is  shown  that  the  French  species  contains  about 
1  per  cent,  of  an  essential  oil,  together  with  a  crystalline  substance 
probably  camphor  ;  from  the  flower-heads,  wax,  a  yellow  colouring, 
matter,  and  chlorophyll  can  be  extracted  by  petroleum ;  a  con- 
siderable proportion  of  santonin,  together  with  a  resinous  sub- 
stance, apparently  an  isomeride  of  santonin,  by  chloroform ;  and 
glucose,  tannin,  a  colouring  matter,  and  a  substance  giving  all  the 
characteristic  reactions  of  an  alkaloid,  by  alcohol.  The  presence 
of  the  last  substance  is  worthy  of  interest,  inasmuch  as  hitherto 
no  organic  base  has  been  found  in  plants  containing  santonin. 

Euphorbia  Pilulifera.  J.  Christy.  {Amer.  Drugg.,  1885,  64.) 
As  a  remedy  for  asthma,  the  Euphorbia  pilulifera,  or  pill-bearing 
sponge,  has  of  late  attracted  attention.  The  plant  is  indigenous 
in  Australia  (Queensland)  and  the  tropical  portions  of  Asia, 
Africa,  and  South  America,     The  decoction  is  made  by  steeping 
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an  ounce  of  the  fresh  or  half  as  much  of  the  dried  weed  in  two 
quarts  of  water,  and  reducing  it  by  simmering  to  one  quart,  of  which 
the  dose  is  a  wine-glassful  to  three  or  four  wine-glassfuls,  or  of 
the  aqueous  extract  one  or  two  grains  daily.  The  active  principle 
appears  to  be  a  gum-resin,  soluble  in  water  or  in  dilute  alcohol. 
Besides  the  observations  of  several  Australian  physicians,  the 
most  important  paper  on  the  effects  of  the  remedy  is  that  of  Dr. 
Marsset,  of  the  Clermont  Ferrand  Hospital,  of  Paris,  who  has 
written  a  thesis  of  some  length  on  its  effects  on  twelve  cases  of 
asthma  and  upon  animals.  It  is  best  given  after  the  evening 
meal. 

Active  Constituents  of  Skimmia  Japonica.  J.  F.  Eykman. 
{Ghem.  Gentr.,  1884,  xlii.  780.)  Shimmia  Japonica  is  a  shrub  be- 
longing to  the  family  Butacece,  growing  in  Japan.  By  distillation 
with  steam,  the  author  isolated  a  brown  ethereal  dextrorotatory  oil 
of  peculiar  odour,  somewhat  resembling  that  of  pomegranate  and 
juniper  oils  ;  its  sp.  gr.  =  0*8633  at  20°.  The  oil  scarcely  reduces 
silver  solutions,  and  gives  only  a  slight  reaction  with  sodium 
hydrogen  sulphite.  On  distillation,  the  oil  yields  two  principal 
fractions,  the  one  an  oil  boiling  at  170-175°,  probably  a  terpene 
of  the  formula  C^q  Hjg,  giving  an  orange-red  coloration  with  sul- 
phuric acid,  a  brownish  violet  coloration  with  hydrochloric  acid, 
and  thickening  on  exposure  to  air ;  the  other  a  solid,  camphor- 
like substance,  C^q  H^g  O,  distilling  at  225-235°.  The  residue  in 
the  retort  boils  above  250°,  solidifies  in  the  cold,  and  is  soluble  in 
chloroform. 

The  alcoholic  extract  of  skimmia  wood  contains  a  crystalline 
glucoside,  skimmin,  C^g  H^g  Og  +  Hg  0  ;  this  melts  at  210°,  does  not 
appear  to  be  poisonous,  and  has  a  fine  blue  fluorescence  in  alkaline 
solution.  Its  aqueous  solution  is  neutral,  does  not  reduce  Fehling's 
solution,  or  precipitate  metallic  salts,  with  the  exception  of  basic 
lead  acetate. 

When  boiled  with  mineral  acids,  skimmin  is  split  up  into  sugar 
and  sMmmetin,  Cg  Hg  O3 ;  this  is  a  crystalline  body,  having  a  fine 
blue  fluorescence,  in  aqueous,  alcoholic,  and  alkaline  solutions,  not 
destroyed  on  addition  of  strong  sulphuric  acid.  It  gives  a  blue 
coloration  with  ferric  chloride,  and  with  gold  chloride  a  red  colour 
changing  to  violet  and  ultimately  to  blue. 

Jacaranda  Lancifolia.  (Brit.  Med.  Journ.,  February  14,  1885, 
327.)  Z.  Mennell.  The  author  reports  favourably  on  the  value 
of  this  plant  as  a  remedy  for  venereal  diseases.  He  states  that  he 
has  found  it  more  efficacious  than  any  other  preparation,  and  that 
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he  has  obtained  successful  results  from  its  use  after  sandal  wood, 
copaiba,  and  iodide  of  potassium  had  failed. 

Opuntia  Cochinillifera.  (Pharm.  Joum.,  3rd  series,  xv.  1072.) 
In  some  recently  published  consular  reports  of  the  United  States 
the  following  interesting  paragraph  on  the  nopal,  or  prickly  pear 
(Opuntia cochinillifera),  occurs  : — "The  plant  abounds  in  the  whole 
territory  of  Mexico,  Texas,  New  Mexico,  Arizona,  and  California, 
and  extends  much  farther  north.  It  has  flat  oval  leaves,  about 
six  inches  long  and  nearly  half  an  inch  thick,  covered  by  long 
sharp  thorns,  and  bears  a  fruit  of  a  purple  colour,  resembling  a 
pear,  filled  with  small  seeds.  The  plant  grows  from  three  to  six 
feet  high.  Its  fruit  is  eaten  freely  by  cattle,  and  the  leaves,  after 
having  been  burnt  in  a  fire  to  get  rid  of  the  thorns,  are  thrown  by 
the  cartmen,  in  place  of  fodder,  to  their  oxen  by  means  of  a  long 
sharp-pointed  stick,  especially  when  on  a  road  where  there  is  no 
grass.  It  also  makes  an  excellent  hedge,  and  once  planted  will 
last  for  ever.  There  is  another  species  of  nopal,  called  nopal  de 
castilla,  which  has  no  thorns,  and  which  is  cultivated  for  the  sake 
of  its  fruit.  This  nopal  has  much  larger  leaves  than  the  wild 
species,  and  grows  to  the  height  of  ten  and  twenty  feet,  and  the 
fruit  is  much  larger.  Of  this  species  there  are  a  great  many 
different  kinds,  each  having  its  distinct  name.  They  are  of  dif- 
ferent colours — green,  red,  yellow,  white,  and  purple.  The  fruit  is 
delicious,  and  in  the  interior  of  Mexico  forms  one  of  the  principal 
means  of  sustenance  for  the  inhabitants.  From  the  purple  tuna 
a  liquid  is  made,  called  colonche,  and  a  sort  of  sweet  cheese  (queso 
de  tuna) .  There  is  a  small  red  tuna  growing  wild  in  the  moun- 
tains near  to  Zacatecas,  called  cardona,  which  is  highly  prized  on 
account  of  its  fine  flavour  and  digestible  qualities,  and  several 
cartloads  of  which  are  sold  daily  in  Zacatecas.  They  are  sold 
at  six  cents,  for  four  dozen.  Besides  serving  as  food  for  men  and 
beasts,  its  leaves  form  the  food  of  the  cochineal  insect. 

A  New  Constituent  of  Viola  Tricolor.  K.  Mandolin.  (Bied. 
Centr.,  1884,  285.)  Under  the  name  of  viola-quercitrin,  C42II43  0  34, 
the  author  describes  a  new  glucoside  extracted  from  this  plant. 
It  is  a  yellow  crystalline  body,  soluble  in  boiling  water  and  in 
alkalies.  On  boiling  with  acids  it  is  decomposed,  yielding  a 
fermentable  sugar  and  quercetin  identical  with  that  obtained 
from  quercitrin. 

Adonis  Cupaniana.  V.  Ceruello.  (Gazz.  Chim.  Ital.,  xiv. 
493-495.)  The  author  has  extracted  from  this  ranunculaceous 
plant  an  active  principle  for  which  he  proposes  the  name  adonini- 


184  YEAE-BOOK   OF   PHAEMACY. 

dine.  When  injected  into  a  frog  it  produces  irregularity  of  the 
auricular  systole,  and  finally  death  ;  but  in  mammals,  irregularity 
of  the  ventricular  systole.  It  is  proposed  to  use  this  substance, 
like  digitaline,  as  an  antiscorbutic. 

CoUinsonia  Canadensis.  C.  N.  Lochman.  {Amer.  Journ, 
Pharm.,  1885,  228.)  The  rhizome  of  this  plant  is  from  one  to 
one  and  a  half  inch  in  thickness,  four  to  eight  inches  long, 
irregularly  branched,  the  upper  surface  marked  with  cup-shaped 
scars  left  by  the  stems  of  former  years  ;  on  the  lower  surface  it  is 
covered  with  long,  thin,  brown  rootlets  ;  it  has  a  thin  brown  bark, 
and  a  very  hard  white  wood,  more  or  less  mottled  with  brown. 

The  author's  analyses  show  the  rhizome  to  contain  a  resin 
soluble  in  ether  and  partly  soluble  in  alcohol,  vegetable  wax, 
tannin,  mucilage,  and  starch  ;  while  the  leaves  are  found  to  con- 
tain resin,  chlorophyll,  tannin,  wax,  and  a  volatile  oil.  The  author 
considers  the  leaves  the  more  active  portion,  and  doubts  that  the 
nearly  tasteless  rhizome  should  have  the  wonderful  properties 
ascribed  to  it  by  some  physicians. 

Pinckneya  Pubens.  E.  H.  Naudain.  (Amer.  Journ.  Pharm., 
April,  1885.)  The  analysis  of  this  cinchonaceous  plant  performed 
by  the  author,  shows  the  presence  of  crystallizable  glucoside,  for 
which  he  proposes  the  name  of  pinckneya.  Besides  this  he  detected 
in  it  a  peculiar  kind  of  tannin,  but  could  not  obtain  the  slightest 
indication  of  an  alkaloid.  He  therefore  regards  as  incorrect  the 
statement  published  some  time  ago  by  Dr.  Farr,  that  this  bark 
contains  cinchonine. 

Note  on  Tu-Tu  (Coriaria  Ruscifolia).  T.  H.  Hustwick. 
{Pharm.  Journ.,  3rd  series,  xv.  22.)  The  "tu-tu  "  plant  is  indi- 
genous to  New  Zealand.  It  grows  luxuriantly  where  the  situa- 
tion is  favourable,  and  prefers  an  exposed  site  on  rising  ground, 
with  a  dry  friable  soil ;  its  average  height,  when  mature,  may  be 
taken  at  about  5  feet,  of  a  shrubby,  herbaceous  character,  and  with 
its  spreading  branches  covering  a  considerable  extent  of  surface. 
Surrounded  by  sombre  ferns  and  withered  grasses,  the  effect  of  its 
glossy  dark  green  foliage  is  very  striking. 

Tu-tu,  though  commonly  spoken  of  as  a  poison,  is  such  only 
under  certain  conditions,  and,  even  then,  not  to  all  animals, — the 
horse,  goat,  and  pig  being  said  to  be  entirely  proof  against  it 
under  all  circumstances ;  while,  conditions  being  favourable,  cattle 
and  sheep  often  fall  victims  to  it.  The  season  of  its  greatest 
activity  is  in  spring,  then  the  wide-spreading  roots  throw  up 
numerous  tender,  succulent  shoots,  which  are  eaten  with  avidity  by 
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sheep  fresh  from  the  hills  where  dry  grasses  and  ferns  have  been 
the  rule.  Cattle  browse  on  the  young  leaves,  and  when  coming  to 
them  fresh  from  other  pastures,  or  exhausted  by  labour  or  travel, 
nearly  always  with  fatal  effects.  It  is  said  that  later  in  the  year 
the  poisonous  property  is  greatly  diminished ;  that  even  when 
most  virulent  its  effects  are  much  ameliorated  by  a  previously  full 
stomach,  and  that  the  system  can  become  accustomed  to  it  by 
gradual  use.  Animals  suffering  from  the  effects  of  this  plant  are 
said  to  be  "  tooted."  Its  principal  action  seems  to  be  on  the  brain 
and  nervous  centres,  and  produces  a  condition  similar  to  "  stag- 
gers." The  animal  becomes  stupid  and  lethargic,  until  roused 
into  a  fit  of  mad  frenzy,  during  which  it  is  dangerous  for  man  or 
beast  to  be  in  the  way,  the  frenzy  recurring  at  rapidly  decreasing 
intervals,  until  death  results  in  a  few  hours,  from  sheer  exhaustion. 
The  author  is  not  aware  what  is  the  effect  of  the  green  herb  on 
man,  but  states  that  the  "  berries,"  when  ripe,  are  grateful  and 
refreshing  to  the  thirsty  palate,  care  being  taken  to  reject  the 
seeds.  A  common  method  of  utilizing  the  fruit  is  by  tying  a  few 
bunches  in  a  handkerchief  and  sucking  the  juice  through  it. 
Small  birds  are  very  partial  to  the  ripe  fruit,  and  no  injurious 
effect  on  them  is  apparent ;  most  probably  the  seeds  are  voided  by 
them  entire.  In  the  early  days  of  the  colony,  when  bullock  labour 
was  universal,  whole  teams  were  sometimes  destroyed  or  disabled 
in  a  single  night  by  this  pernicious  plant,  rendering  great  care 
necessary  in  the  choice  of  a  camping  place.  The  immunity  en- 
joyed by  the  goat  in  respect  of  this  plant  was  some  years  ago 
made  use  of  on  the  Flaxbourne  sheep  run,  a  large  number  of  these 
animals  being  procured  for  the  especial  purpose  of  securing  its 
eradication. 

Plants  used  as  Medicines  in  China.  Consul  Gardner.  (Pharm. 
Journ.,  3rd  series,  xv.  487.)  In  an  appendix  to  a  report  on  the 
trade  of  Tchang  for  the  year  1883,  the  author  gives  lists  of  the 
animal,  mineral,  and  vegetable  products  of  the  Tchang  consular 
district,  and  mentions  the  uses  to  which  many  of  them  are  put. 
The  following  are  the  plants  referred  to  as  being  used  for  medi- 
cinal purposes  : — 

Aconite.  The  roots  of  various  aconites  are  used  as  heroic 
remedies.  I  know  of  three  varieties  produced  in  this  district — 
(1)  Aconitum  sinense  (monk's-hood);  (2)  Aconitum  Lycoctonum 
(wolf's-bane) ;  (.3)  Aconitum  variegatum. 

Acorus.  One  variety  is  used  as  a  tonic,  and  the  root  of  another 
as  a  nutritive. 
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Adenophora  verticillata.  The  root  of  this  campanulaceous  plant 
is  supposed  to  have  the  restorative  effects  of  ginseng. 

Ailanthus  glandulosa.  The  leaves  of  this  plant  are  used  as  an 
astringent. 

Amarantus  (love  lies  bleeding)  is  eaten  as  a  vegetable.  Amar- 
antus  oleraceus  (goosefoot),  is  also  eaten.  The  root  of  the 
amaranth,  P^t^aZm  (?),  is  prescribed  for  rheumatism  and  syphilis. 

Amomum.  The  paste  made  from  this  plant  is  used  to  cure 
wounds.  The  rhizome  of  another  variety  of  Ammnum  is  used  as  a 
I'estorative,  and  sells  for  a  high  price. 

Anchusa  tinctoria  (borage  wort).     The  root  is  used  in  small-pox. 

Andrographis  paniculata.  A  drug  made  from  this  plant  is  given 
to  newborn  infants. 

Angelica.  The  root  of  the  Archangelica  officinalis  is  given  as  a 
tonic,  as  is  also  the  root  of  the  "tuh-hua." 

Aralia  chinensis.  A  tincture  made  from  this  plant  is  prescribed 
for  rheumatism  and  syphilis. 

Artemisia  Ahrotanum  (southernwood).  A  decoction  from  this 
is  given  for  colds.  The  Artemisia  Moxa  (mugwort)  is  used  as  a 
counter  irritant.  The  Artemisia  Dracanculus  (wormwood)  in  skin 
diseases.     And  another  Artemisia  in  puerperal  fevers. 

Arums,  Aroids,  or  Araceous  plants.  The  number  of  these  in  this 
district  is  considerable.  The  author  has  identified  the  Ariscema 
triphyllum,  used  as  an  anaesthetic.  The  Ariscema  pentaphyllum 
given  in  apoplexy. 

Atractylodes  is  used  as  a  tonic  ;  a  lotion  is  also  made  from  it  for 
sore  eyes. 

Autumn  tree  (Gatalpa  Bungei).  Of  the  leaves  of  this  tree  a 
lotion  is  made  for  wounds. 

Balsam  {Impatiens  Balsamina) .  The  seeds  are  given  to  women 
in  childbirth. 

Bamboo.  The  flavourless  bamboo.  From  the  leaves  of  this 
bamboo  an  emollient  decoction  is  made,  which  is  prescribed  for 
diseases  of  the  head  and  chest. 

Barberry  {Berheris,  sp.).  The  root  and  bark  are  used  as  astrin- 
gents. 

Bead  tree  (Melia  Azedarach).  The  fruit  of  this  tree  is  used  as  a 
disinfectant  and  febrifuge. 

Bell  wort  (Platycodon  grandifolium)  is  used  as  a  tonic.  Out  of 
the  root  an  imitation  ginseng  is  made. 

Bignonia.  The  flowers  are  given  in  puerperal  fever  and  certain 
female  disorders. 
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Birth  wort  (Seterotropa  asaroides).  The  root  is  used  for  rheu- 
matism. 

Box  tree  (Buxus  sempervirens) .  Of  the  wood  combs  are  made, 
and  of  the  leaves  a  cooling  medicine. 

Burr  (X.anthiu7n  strumariumjf  is  used  as  a  tonic. 

Camphor  tree  (Laurus  camphora)  grows  in  Chang-yang  and 
Kweichow.  The  wood  forms  a  staple  of  native  trade.  A  drug 
resembling  camphor  is  produced  here. 

Cassia  (Soph&ra  japonica)  grows  in  Chang-lo.  The  buds  are 
used  for  curing  sores  behind  the  ears,  and  a  dye  is  made  from  the 
bark. 

Garagana  (?).     The  root  is  supposed  to  confer  longevity. 

Cart  track  (Flantago  major).     The  seeds  are  used  as  a  diuretic. 

Castor-oil  plant.    The  seeds  are  used  for  making  castor-oil. 

Centaury.     Is  used  as  a  cooling  medicine. 

Cherry.  The  fruit  of  the  wild  cherry  (Geo-asus),  and  the  cor- 
nelian cherry  (Gornus  mascula),  is  used  as  an  astringent. 

Ghimonanthus  fragrans.  The  leaves  are  used  as  a  cooling  medi- 
cine. 

China  root  {Smilax  sinensis).  A  decoction  is  made  from  the 
root. 

China  scullcap  (Scutellaria  viscidula)  is  used  as  a  febrifuge. 

Chrysanthemum.     A  lotion  for  the  eyes  is  made  of  the  flowers. 

Cicuta  (?)  used  as  a  stimulant. 

Cinnamon  is  an  article  of  local  trade. 

Convolvulus  {Gonvolvulus  reptans?),  sometimes  called  the  China 
spinach.  There  is  another  edible  convolvulus,  which  the  author 
has  not  been  able  to  class ;  a  convolvulus  out  of  the  root  of 
which  an  imitation  ginseng  is  made,  and  two  from  which  drugs 
are  prepared. 

Gonvallaria.  Out  of  this  a  much-prized  Chinese  drug  is  pre- 
pared. 

Glematis,  sp.     Wood  used  as  a  laxative. 

Colt's-foot,  prescribed  for  coughs. 

Dandelion  is  used  as  a  tonic. 

Dogbane  (Apocynum  juventas).  The  root  of  this  plant  is  sup- 
posed to  confer  long  life  and  posterity. 

Dolichos  trilohus  (?) .  This  is  a  much- valued  plant  here.  The 
flower  is  eaten  as  a  vegetable ;  the  root  is  given"  in  fevers,  and 
from  it  a  starch  is  made ;  the  fibres  are  woven  into  cloth.  It 
forms  an  important  item  in  the  domestic  trade  of  the  district. 

Elecampane  (Inula  siensis) .     Tonic  and  stomachict 
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Fennel  (Foeniculum  vulgare)  is  given  in  dyspepsia. 

Ferns.  This  district  is  very  rich  in  ferns.  Of  the  Aspidium, 
Nejphrodium,  and  Pteris,  called  by  the  Chinese  by  the  same  name, 
the  young  fronds  are  used  as  food,  and  of  the  roots  starch  is  made. 
A  species  of  fern,  probably  the  Niphoholus  Lingua  (classed  by  the 
Chinese  among  sedges),  grows  in  Changlo ;  it  is  used  as  an  astrin- 
gent, and  is  exported  from  here  in  native  vessels. 

Fumitory  (Fumaria  officinalis  and  Fumaria  racemosa),  given  for 
jaundice.  There  is  also  a  yellow  variety  resembling  Corydalis 
lutea. 

Fungus.  The  peasants  in  this  district  employ  spare  time  in 
gathering  various  species  of  fungi,  which  are  used  as  food  and 
medicine,  and  form  an  important  item  of  the  domestic  trade.  The 
fuh-ling  or  pachyma  cocos  is  used  as  a  febrifuge  and  peptic. 
Eighteen  other  fungi  of  this  district  are  commodities  of  trade. 

Gentian  (Erythrce).  The  Chinese  call  this  plant  by  the  same 
name  as  the  centaury,  and  employ  it  in  the  same  manner. 

Ginger. 

Gingko  yew  (Salishuria  adiantifolia) .  The  fruit  is  used  as  a 
peptic. 

Ginseng  bitter  {Panax  Schinseng)  root  is  used  as  a  tonic. 

Hedysarum  (bird's-f oot) .  Given  for  wounds,  and  as  an  astrin- 
gent. 

Hermodactyl  {TJvularia  grandijiora)  is  used  as  a  febrifuge  and 
to  increase  the  milk  of  mothers  nursing. 

Hibiscus.  There  are  five  kinds ;  Hibiscus  esculentus.  Hibiscus 
mutabilis ;  two  varieties  of  Hibiscus  syriacus,  white  and  red ;  Hibis- 
cus rosasinensis.  The  first  is  used  in  skin  diseases,  and  to  hasten 
parturition.  The  second  and  third  for  tumours  and  pulmonary 
diseases  ;  and  the  fourth  as  a  diuretic. 

Honeysuckle  (Lonicera).  There  are  two  varieties  here,  the 
tendrils  of  one  being  used  to  purify  the  blood. 

Horse-tail  (Equisetum  hyemale  ?).  Stems  are  powdered  and  used 
as  an  astringent.     Another  variety  is  given  to  purify  the  blood. 

House  leek  ( Umbilicus  malacophyllus  ? )  is  used  as  a  cooling 
medicine. 

"  Hsii-tuan  "  (Girsium  lanceolatum)  is  prescribed  as  a  tonic  and 
for  diarrhoea.  "  Hsiao-hsien  "  is  taken  internally  as  an  anti-scor- 
butic, and  the  "  ta-hsien  "  is  made  into  poultices  to  apply  to  boils. 

Iris  is  used  in  puerperal  fevers.  The  rhizome  of  the  Par  dan- 
thus  chinensis  is  used  for  sore  throat.  Another  variety  grows 
wild  all  over  the  hills  here. 
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Ipomoea  (?).     Identification  doubtful. 

Job's  tears  (Goix  lachryma).  The  seeds  are  given  in  lung 
diseases. 

Juncus.    The  pith  of  this  plant  is  used  to  absorb  pus  from  sores. 

Kwei  hwa  ( Olea  fragrans) .  Making  scent  bags  of  this  flower  is 
one  of  the  minor  industries  of  Chang- yang. 

Libanotis.     Prescribed  for  colds. 

lAliwrn  bulbiferum.     The  bulbs  are  eaten  to  purify  the  blood. 

Lilium  candidum  is  given  as  a  tonic.  A  much-prized  Chinese 
tonic  is  prepared  from  the  Aneilema  medicum. 

Levisticum.  The  root  of  this  plant,  sliced  and  whole,  is  largely 
exported  as  a  medicine  from  Szechuan.  It  forms  an  important 
item  in  the  Tchang  trade  returns. 

Lophanthus.     Two  kinds  are  given  as  medicine  to  women. 

Lysimachia.  This  is  a  plant  belonging  to  the  primula  tribe. 
Identification  doubtful.  It  is  prescribed  for  skin  diseases  and  for 
women  in  childbirth. 

Madder  (Bubia  cordifolia  and  Bubia?),  given  for  syphilis. 

Magnolia.  It  is  used  as  a  stimulant.  The  bark  of  the  Magnolia 
hypoleuca  is  used  as  a  tonic. 

Marygold  (Calendula)  is  given  as  a  diuretic.  A  lotion  made 
from  the  flowers  is  used  as  an  eye-wash. 

Melanthium.  "  Pe-pu  "  is  perhaps  a  species  of  Melanthium.  A 
prized  tonic  is  prepared  from  the  Melanthium  cochinchinense  and 
other  plants. 

Melissa.     Cultivated  and  wild,  given  as  a  stomachic. 

Mint  (Mentha  piperita)  is  given  as  an  anti-spasmodic. 

Mulberry  (Morus  alba  and  nigra).  The  liber  of  the  mulberry 
root  is  prescribed  for  convulsions.  The  paper  mulberry  (Brous- 
sonetia  papyrifera) .  Mulberry  Epiphyte.  The  last  is  prescribed  for 
women  in  child. 

Mylitta  lapidescens  or  Luy-wan.     The  tuber  applied  in  itch. 

Nettle  (Stachys).     The  tubers  are  given  for  rheumatism. 

Oats.  The  author  has  seen  a  few  oat  fields  on  the  hills.  Oats 
here  are  used  as  medicine,  and  not  for  feeding  cattle. 

Oil  tree  (Aleurites  cordata  or  Elceococca  Vernicia) . 

Oil.  Several  kinds  of  oil  are  made  in  this  district,  such  as 
oil  from  sesamum  seeds,  oil  from  tea  and  camellia  seeds,  oil  from 
beans,  oil  from  Brassica  sinensis  seed,  oil  from  Jatropha  Curcas,  oil 
from  fruit  of  tallow  tree,  oil  from  seeds  of  cotton  plant,  oil  from 
Aleurites  cordata,  castor  oil. 

The  immense  amount  of  oil  made  in  this  district  is  locally  con- 


190  YEAE-BOOK   OP    PHARMACY. 

snmed.  Oil  forms  a  large  item  in,  the  food  of  the  people.  It  is 
almost  their  only  means  of  light  at  night.  It  is  their  only  preser- 
vative of  the  wood  of  their  innumerable  boats  and  of  the  frames 
of  their  houses.  It  is  also  necessary  for  waterproof  clothing  as  a 
lubricant,  etc.,  animal  fats  not  being  used  for  these  purposes. 

Oranges.  Several  varieties  are  grown  here ;  they  are  the  best 
oranges  I  have  ever  tasted.  We  have,  among  others,  golden  nut- 
meg orange  (Citrus  japonica),  golden  orange  (another  variety  of 
the  Citrus  japonica),  Citrus  Aurantium  (Tangier  orange).  Citrus 
Margarita  (mandarin  orange).  Citrus  nobilis  (red  orange).  Citrus 
Aurantium  (coolie  orange),  Citrus  Bigaradia  (thorny  orange), 
Citrus  ?  (another  species  of  thorny  orange).  Citrus  fusca.  The 
cultivation  of  the  orange  is  extending,  and  the  export  is  increas- 
ing; as  as  yet  they  pass  duty  free,  they  do  not  appear  in  the 
trade  returns.  The  dried  oranges  of  the  Citrus  fusca,  and  the  peel 
of  the  Citrus  nobilis,  are  taxed  on  exportation  and  importation. 
They  are  used  as  tonics. 

Orchids.  There  are  several  varieties  in  this  district :  Dendro- 
bium  Ceraia,  used  as  a  tonic.  The  stalks  of  various  orchids  are 
eaten  as  a  vegetable.  A  pretty  little  orchid,  somewhat  like  the 
bee  orchid,  grows  wild  on  the  hills  here ;  it  is  not  mentioned  in 
the  native  Tchang  gazetteer.  It  is  called  locally,  "  pi-lan-wha." 
There  are  three  kinds,  red,  yellow,  and  white. 

Pepper  wort  (Zanthoxylum  alatum).  The  leaves  are  used  as 
stimulants.  ,   ii  . 

Phytolacca  octandra.     Used  as  an  emetic.  /     i. 

Pceony.  Pceonia  nioutan,  Pceonia  alhijlora  used  as  an  astringent, 
Pceonia  rubra  used  as  an  alterative,  Pceony  bark  is  prescribed  for 
female  disorders. 

Plumbago  zeylanica.     Used  as  a  sudorific. 

Polygonum  Hydropiper.     The  juice  is  prescribed  for  itch. 

Poppy.  Much  grown  in  this  district.  The  cultivation  is  in- 
creasing. To  still  further  encourage  its  growth,  the  li-Mn  (octroi) 
on  the  export  of  native  opium  has  been  recently  reduced. 

Pterocarpus  flavus  (?).  The  bark  is  used  as  a  tonic.  Identifica- 
tion doubtful. 

Pucrasia  thunbergiana.     Root  sedative. 

Raspberry  (Bubus  idceus).  Bark  used  as  an  astringent  and 
ophthalmic. 

Rhubarb. 

Rouge  plant.  This  is  a  species  of  Garthamus  (?).  From  it  is 
made  the  Chinese  rouge,  used  as  a  cosmetic. 
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Safflower  (Garthamus  tinctorius)  is  exported  from  this  district. 

Sage  (Salvia  plebeia) .     Used  medicinally  as  a  restorative. 

Sandal  wood  (Santalum  album). 

Sheplierd's  purse  (Gapsella  bursa  pastoris)  is  eaten  as  a  vegetable 
here. 

SiegesbecMa  orientalis.     Used  as  an  emetic. 

Silene  saponaria.  The  seeds  and  shoots  are  made  into  medicine 
for  wounds. 

Soap  tree  (Gleditschia  sinensis).  From  the  seeds  the  Chinese 
make  soap. 

Spider  wort  (Gommelina  medico).  Infusion  of  leaves  is  given  as 
a  sedative.     The  same  as  Aneilema  medicum  mentioned  above. 

Spindle  tree  (JEuonym^us  japonicus)  is  used  as  a  tonic. 

Spurge  (Euphorbia).     Root  is  given  in  toothache. 

Starch  is  made  of  the  mealy  taro,  PacJiyrJiizus  trilobus  (syn. 
Dolichos  trilobus,  3),  Pueraria  thunbergiana,  Aspidium  root,  Pteris, 
Nephrodium,  jam.,  potato,  rice,  wheat,  etc. 

Stonecrop  is  used  as  a  vulnerary. 

Tallow  tree  (Exccecaria  sebifera) .  This  is  a  most  beautiful  and 
useful  tree.  From  the  seeds  the  Chinese  extract  vegetable  tallow. 
In  autumn  the  leaves  are  of  a  brilliant  red,  and  as  they  are  plenti- 
ful here  they  add  greatly  to  the  beauty  of  the  scenery.  They  are 
hardy  plants,  and  grow  from  seed.  They  might,  the  author 
thinks,  be  acclimatized  in  Cornwall,  Devonshire,  and  South  Wales. 

Thalictrum,  sp.     Griven  in  female  disorders. 

Trichosanthes.     The  powdered  roots  are  given  as  a  febrifuge. 

Turnip.     There  is  a  medicine  prepared  here  from  turnip  seeds. 

TJncaria  (?).  A  wine  somewhat  resembling  tincture  of  catechu 
is  made  from  this  plant,  and  is  prescribed  for  infantine  maladies. 

Valisneria  is  given  by  the  Chinese  the  same  name  as  Marestail. 

Water-lily.  Of  the  Nelumbium  speciosum  there  are  two  varieties 
used  as  food.  Another  species  of  water-lily  (Euryale  ferox)  is  used 
as  a  tonic  and  astringent. 

Wax  tree  (Ligustrum,  lucidum)  and  Ligustrum  japonicum.  It  is 
on  these  trees  that  the  insect  belonging  to  the  Fulgoridce  family 
of  the  Homoptera,  which  produces  white  wax,  feeds. 

Notes  on  Medicinal  Plants  used  by  the  Native  Indians,  Hudson's 
Bay  Territory.     E.  M.  Holmes.    (Pharm.  Journ.,  3rd  series,  xv. 
302.)     This  paper  contains  notices  of   the  following   drugs  pre- 
sented by  Mr.  W.  Haydon  to  the  Pharmaceutical  Society : — 
Pow-e-men-artic,  the  rhizome  of  Acorus  calam^us. 

Wayakash  (?),  the  liber  of  the  bark  of  Abies  balsamea. 
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Wakinahim,  the  bark  of  Juniperus   communis. 

Milawapamule,  Cornus  sericea.     Red  willow  bark. 

Nepatihe,  or  green  alder.     The  bark  of  Alnus  viridis. 

Metoos  (Populus,  sp.  ?),  poplar  bark. 

Wetchus-y-ush-wa,  or  service  tree.  (Fyrus,  sp.  ?)  Thin  shreds 
scraped  off  the  young  branches. 

We-suk-a-pup  (Kahnia  angustifolia),  bitter  tea. 

Karkar-pukwa,  or  country  tea.  The  fresh  leaves  of  Ledum 
latifolium. 

Betula  alba. 

Prunus  virginiana. 

Apocynum  hypericifolium. 

Comandra  livida. 

Some  Native  Southern  Remedies.  Dr.  H.  H.  Rusbj.  (Therap. 
Gaz.,  Dec,  1884,  546.)  This  paper  contains  notices  of  Sarra- 
cenia  variolaris,  Sarracenia  flava,  Calycanthus  IcBvigatus,  Phaseolus 
diversifolius,  Galium  pilosum,  Eupatoriuin  foeniculaceum,,  JEupato- 
rium  perfoliatum,  PJupatorium  rotundifolium;  Eupatorium  aromaticum, 
Sericocarpus  tortifolius,  Solidago  odora,  Chrysopsis  graminifolia,  Hele- 
nium  nudiflorum,  Gnaphalium  purpureum,  Gnaphalium  polycepha- 
him^  Pterocaulon  pyciiostachyum,  Gentiana  ochroleuca,  GelseTuium 
sempe7'virens,  and  Telanthera  polygonoides. 

For  details,  reference  should  be  made  to  the  original  paper. 

The  Physiological  Properties  of  different  Preparations  of  Ergot. 
{Pharm.  Journ.,  3rd  series,  xv.  85,  from  the  Proceedings  of  the 
Physiological  Society  of  Berlin.)  Some  interesting  investigations 
on  the  physiological  properties  of  different  preparations  of  ergot 
have  recently  been  communicated  to  the  Physiological  Society  of 
Berlin.  The  preparations  used  in  these  investigations  were  those 
met  with  in  commerce  under  the  names  of  "  extractum  secalis 
cornuti,"  "  ergo  tin "  from  various  sources,  "  ergotinin,"  and 
"  sclerotinic  acid."  Ergotin  was  found  to  produce  a  more  or  less 
marked  increase,  according  to  its  purity;  in  the  normal  blood- 
pressure,  followed  by  a  sinking  to  the  level,  whereas  sclerotinic 
acid  always  produced  a  fall  of  the  blood-pressure,  followed  by  a 
rise  to  the  normal  pressure.  The  extract  combined  the  properties 
of  these  two,  the  blood-pressure  first  rising,  then  sinking,  below 
the  normal,  and  afterwards  rising  to  the  normal  height  or  a  little 
above  it.  Ergotin  appeared  to  give  rise  to  a  periodic  stimulation 
of  the  vagus,  but  satisfactory  evidence  of  its  power  as  a  hasmo- 
static  could  not  be  obtained.  Sclerotinic  acid,  however,  possessed 
this  power  in  an  eminent  degree,  but  was  found  to  be  sometimes 
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inoperative,  and  at  other  times  uncertain.  Ergotin,  sclerotinic 
acid,  and  secale  extract  were  all  found  to  have  a  decided  effect  in 
causing  contraction  of  the  uterus.  Another  step  has,  therefore, 
been  made  in  our  knowledge  of  the  very  difficult  subject  of  the 
active  principle  of  ergot. 

Active  Principles  of  Ergot.  Dr.  R.  Robert.  (Practitioner, 
December,  1884,  409.)  The  author's  report  adds  three  new  prin- 
ciples, named  ergotinic  acid,  sphacelinic  acid,  and  cormttine,  to  the 
already  long  list  of  active  constituents  of  ergot.  Ergotinic  acid 
(a  glucosidic  acid)  is  obtained  by  precipitating  the  aqueous  extract 
of  ergot  with  neutral  acetate  of  lead,  and  adding  to  the  filtrate  an 
ammoniacal  solution  of  acetate  of  lead,  when  ergotinate  of  lead  is 
precipitated.  This  body  he  considers  to  be  the  active  ingredient 
in  Bonjean's  ergotine,  Wernisch's  dialysed  ergotine,  and  of  the 
sclerotinic  acid  of  DragendorJffi  and  Podwissotzki.  Sphacelinic 
acid  is  obtained  by  extracting  the  ergot  with  absolute  alcohol 
after  the  ergotinic  acid  and  alkaloids  have  been  removed,  but  it 
must  then  be  freed  from  fat  and  colouring  matters.  The  method 
by  which  the  alkaloid  cornutine  is  obtained  is  not  described,  the 
author  apparently  reserving  to  himself  the  fruits  of  his  investiga- 
tions. Ergotinic  acid,  even  in  excessive  doses,  does  not  produce 
very  marked  effects.  Sphacelinic  acid,  however,  appears  to  be  a 
powerful  poison,  the  amount  obtained  from  thirty  grams  of  ergot 
being  sufficient  to  kill  a  fowl,  and  that  from  200  grams  to  kill  a  small 
pig,  death  resulting  from  gangrene ;  it  is  therefore  probably  the 
cause  of  the  fatality  sometimes  attending  the  use  of  rye  bread  con- 
taining ergot.  On  the  uterus  it  acts  strongly,  causing  tetanus  of 
that  organ.  Cornutine  is  stated  to  be  not  the  only  alkaloid,  but 
the  only  energetic  one  that  occurs  in  ergot.  The  author  states 
that  he  has  found  the  ergotinine  of  Tanret,  prepared  by  himself, 
as  well  as  that  obtained  from  Tanret,  to  be  without  physiological 
effect ;  while  the  cornutine  is  extremely  powerful,  0*5  of  a  milligram 
being  sufficient  to  cause  salivation,  vomiting,  diarrhoea,  and  active 
movements  of  the  uterus  in  warm-blooded  animals,  as  well  as  con- 
tractions of  the  blood-vessels  and  an  increase  of  blood-pressure. 
The  latter  symptoms  are  also  produced  by  sphacelinic  acid.  The 
author  recommends  that  only  preparations  containing  these  two 
principles  should  be  used. 

The  Active  Principles  of  Ergot.  Dr.  C.  Tanret.  (Journ  de 
Pharm.  et  de  Chim.  [5],  xi.  309-313.)  The  presence  in  ergot  of 
the  three  new  principles,  ergotinic  acid,  sphacelinic  acid,  and  cornu- 
tine, alleged  by  R.  Kobert  (preceding  abstract),  is  called  in  question 
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by  the  author,  who  arrives  at  the  conclusion  that  cornufcine  is  only 
ergotinine  in  a  more  or  less  altered  condition.  If  an  acidulated 
solution  of  ergotinine  is  exposed  for  some  time  to  the  air,  it 
becomes  more  or  less  coloured,  and  finally  the  product  which  it 
contains  gives  exactly  the  same  reactions  which  Kobert  has  attri- 
buted to  cornutine.  The  author  also  quotes  experiments  of  M. 
Dujardin-Beaumetz,  Dr.  Budin,  and  M.  Chabhazian,  to  prove  the 
decided  physiological  activity  of  ergotinine,  which  has  been  denied 
by  Kobert. 

Test  for  Distinguishing  Fresh  from  Old  Ergot.  .{Archiv  der 
Fharm.,  from  Fharm.  Zeitung.)  Koster  recommends  macerating 
for  some  time  two  grams  of  the  powder  with  5  c.  c.  of  ether. 
The  resulting  solution  will  be  colourless  if  the  ergot  is  fresh,  but 
yellowish  if  old. 

Bernbeck  remarks  that  this  solution  shoiild  be  neutral,  and  that 
the  oil  of  old  ergot  is  rancid,  therefore  giving  a  more  or  less  acid 
reaction. 

A  New  Constituent  of  Slam  Benzoin.  E .  Hir chsohn .  {Pharm. 
Zeit.  fiir  Bussland,  xxiii.  601.)  Upon  shaking  finely  pulverized 
Siam  benzoin  with  about  ten  times  its  weight  of  carbon  bisulphide, 
and  allowing  the  mixture  to  stand,  it  separated  within  twenty- four 
hours  into  two  layers  :  the  upper  one  thick  and  containing  insoluble 
resin,  the  lower  one  a  clear  yellow  solution.  This  solution  was 
removed  by  means  of  a  siphon,  filtered,  three-fourths  of  the  carbon 
bisulphide  distilled,  and  the  remainder  left  in  a  cool  place.  After 
a  few  days  colourless,  warty  crystals  separated,  that  had  a  distinct 
vanilla  odour,  and  formed  neutral  solutions  with  carbon  bisulphide, 
ether,  benzol,  chloroform,  and  95  per  cent,  alcohol.  The  alcoholic 
solution,  upon  being  boiled,  assumed  a  yellowish  green  colour,  and 
then  showed  an  acid  reaction.  The  crystals  were  insoluble  in 
water,  but  upon  boiling  them  in  water  they  melted  to  an  oily 
mass,  the  liquor  then  having  an  acid  reaction,  which  gradually 
became  more  intense,  and  eventually  yielding  fresh  crystals  that 
may  have  consisted  of  benzoic  acid.  Concentrated  sulphuric  acid 
dissolved  the  original  crystals  with  a  beautiful  red  colour,  and  by 
shaking  the  acid  solution  with  ether  and  evaporating,  a  crystalline 
body  was  obtained  showing  all  the  characters  of  benzoic  acid.  A 
smaller  proportion  of  tabular  crystals  was  obtained  by  a  similar 
treatment  of  Sumatra  benzoin. 

Oleo-Balsam  from  the  Trunk  of  the  Red  Oleo,  Brazil.  P.  Mac- 
Ewan.  (Pharm.  Journ.,  3rd  series,  xv.  771.)  Dr.  Peckolt,  at  the 
suggestion  of  the  late  Daniel  Hanbury,  examined  the  Myroxyhn 
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peruiferum,  and  under  his  own  superintendence  the  balsam  was 
obtained  by  beating  the  bark  to  loosen  it,  after  four  days'  charring 
it,  then  removing  the  bark  and  applying  linen  rags  to  absorb  the 
balsam,  the  rags  being  afterwards  gently  heated  in  water  in  order 
to  remove  the  balsam. 

In  bulk  the  balsam  seems  of  a  dark  brown  colour,  but  in  thin 
layers  it  is  dark  red.  It  has  a  smoky,  feebly  fragrant  odour.  The 
taste  is  slightly  pungent,  not  warming,  but  it  leaves  a  choky  and 
disagreeable  feeling  in  the  throat,  which  is  persistent.  In  Peckolt's 
paper  there  is  some  ambiguity  regarding  the  specific  gravity ;  in 
one  part  I0'31  (sic)  at  17°  C,  and  in  another  0*955  are  given.  The 
specific  gravity  of  the  author's  sample  was  0'915,  and  therefore 
much  less  than  that  of  Peru  balsam. 

The  oleo-balsam  is  entirely  soluble  in  ether.  Carbon  bisulphide 
partially  dissolves  it,  there  separating  a  flocculent  brown  resin 
which  ultimately  adheres  to  the  sides  of  the  vessel.  It  is  soluble 
in  rectified  spirit,  there  being  no  deposit  as  with  Peru  balsam. 

The  most  marked  difference  between  the  oleo-balsam  and  Peru 
balsam  is  its  behaviour  with  sulphuric  acid.  When  Peru  balsam 
is  treated  with  sulphuric  acid,  and  cold  water  poured  upon  it,  a 
beautiful  violet  colour  is  imparted  to  the  surface  of  the  mass,  and 
the  whole  acquires  a  violet  shade  on  stirring.  When  the  oleo- 
balsam  is  so  treated,  the  mass  obtained  is  of  a  grey  colour. 

Peckolt  states  that  he  has  used  the  oleo-balsam  with  remarkable 
success  as  a  balsam  for  wounds,  and  in  the  treatment  of  scabies ; 
and  in  a  foot-note  to  the  article,  it  is^suggested  that  its  miscibility 
with  castor  oil  gives  it  an  advantage  over  Peru  balsam  for  use  in 
stimulating  pomades.  The  oleo-balsam,  however,  has  not  the 
fragrance  which  is  perhaps  the  most  valued  property  of  Peru 
balsam. 

The  Detection  of  Aloes  in  Pharmaceutical  Preparations.  R.  A. 
Cripps  and  T.  S.  Dymond,  (Abstract  of  a  paper  read  before 
the  Pharmaceutical  Society,  Feb.  4th,  1885,  and  published  in  the 
Pharm.  Journ.,  3rd  series,  xv.  633.)  The  unsatisfactory  results 
obtained  in  some  instances  with  Borntrager's  tests  for  aloes  (Ab- 
stract, Year-Booh  of  Pharmacy,  1880,  140),  and  with  the  test 
proposed  by  Klunge  (Year-Booh  of  Pharmacy,  1883,  189),  have  in- 
duced the  authors  to  devise  a  new  mode  of  testing,  which  depends 
first  on  the  reaction  given  by  aloes  with  sulphuric  and  nitric  acids  ; 
secondly,  on  the  reaction  of  the  resulting  acid  mixture  with  water ; 
and  thirdly,  on  the  reaction  of  this  diluted  acid  mixture  with 
ammonia.     They  find  that  a  suitable  application  of  these  reactions 
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constitutes  a  new  and  useful  test  for  aloes.  This  test  can  be  ap- 
plied directly  to  the  substance  suspected,  if  a  solid ;  but  liquids 
should  fixst  be  evaporated  so  as  to  leave  a  thin  film  of  extract  on 
the  sides  of  the  dish,  to  which  this  test  is  then  applied. 

The  following  is  the  method  adopted  : — Place  1  grain  of  the 
substance  in  a  glass  mortar  standing  on  white  paper ;  add  now  16 
drops  of  strong  sulphuric  acid,  and  triturate  till  the  whole  is  dis- 
solved ;  then  add  4  drops  of  nitric  acid,  sp.  gr.  1'42,  and  lastly,  1 
ounce  of  distilled  water.  If  aloes  be  present  a  colour  varying  from 
deep  orange  to  crimson  will  be  produced,  according  to  the  kind  of 
aloes  employed.  To  confirm,  add  ammonia,  Avhen  the  colour  is 
deepened,  usually  to  a  deep  claret.  This  test  was  applied  to  the 
same  series  of  specimens  as  Borntrager's  and  Klunge's  tests,  and 
without  exception  was  found  to  give  good  results,  as  shown  in  the 
following  table : — 


Klunge's 
Test. 

Cripps  and 

Cripps  and 

Variety  of  Aloes. 

Borntrager's  Test. 

Dymond's 

Dymond's  Test 

iTest. 

with  Ammonia. 

Barbadoes       .     .     . 

Pale  rose  colour 

Deep  red 

Crimson 

Deep  claret 

Natal 

Very  faint  pink 

Faint  red 

Deep  crim- 
son 

Intense 
brownish-red 

Cura<?oa     .... 

Fine  rose  colour 

Deep  red 

Crimson 

Intense  claret 

Hepatic      .... 

Faint  colour  after. 
24  hours 

Nil 

Orange  red 

Claret 

„       (Indian) 

Faint  colour  after 
24  hours 

Nil 

Orange  red 

Pale  claret 

Cape 

Faint  colour  after 
24  hours 

Nil 

Orange  red 

Pale  claret 

Socotrine  (true)  .    . 

Pale  rose  colour 

Faint  red 

Pale  crim- 

Deep claret 

„      (commercial) 

Pale  rose  colour 
after  twenty-four 
hours 

Nil 

son 
Orange  red 

Claret 

>»                               5> 

Pale   rose  colour 
after  twenty-four 
hours 

" 

Orange  red 

Claret 

»r                    >> 

Pale  rose   colour 
after  twenty-four 
hours 

~ 

Orange  red 

Claret 

„         (Mocha    or 

Pale  rose  colour 

Ked 

Crimson 

Deep  claret 

Zanzibar) 

Aloes  Juice  (Natal)  . 

Pale       brownish- 
pink 

Crimson 

Intense 
brownish-red 

Having  proved  the  applicability  of  the  test  to  any  variety  of 
aloes,  the  authors  next  tried  to  determine  whether  the  presence 
of  aloes  in  complex  mixtures  could  be  proved,  and  also  whether 
any   other   substance   will   give  the   same   reaction.     With   this 
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object  they  have  examined  a  large  number  of  preparations  known 
to  contain  aloes,  as  well  as  a  number  of  extracts  and  other  pre- 
parations free  from  that  substance.  The  following  table  shows 
the  results : — 


Name  of  Preparation. 


Cripps  and  Dymond 
Test. 


Cripps  and 

Dymond's  Test  with 

Am  H  O. 


Barbaloin  .... 
Jafferabad  aloin  .  . 
Ext.  aloes  barb.  .  . 
,,  ,,  socot.  .  . 
Dec.  aloes  comp. 
Yin.  aloes  .  .  . 
Tinct.  aloes  .  .  . 
Pil.  aloes  barb.     .     . 

,,       ,,     socot.  (1)    . 

„       „         „      (2)    . 

,,       „     et  assaf.  (1) 

„       „  „         (2) 

,,       ,,     et  ferri 

„       ,,     et  myrrh  . 

,,   coloc.  comp.  .     . 

„       „     c.  hyos.      . 

,,   cambog.  comp.  . 

,,   rhei  comp.     .     . 

,,   ipecac,  c.  scilla  . 

T,  saponis  comp.  . 
Pulv.  sennae  .  .  . 
Ext.  aconiti     .     .     . 

„      bellad.     .     .     . 

,,       colchici  .     .     . 

,,       coloc.  simp.     . 

,,  ,,      comp.    . 

„      conii       .     .     . 

,,       frangulae      .     . 

,,       gentiau83     .     . 

,,      jalapa     .     .     . 

,,      lupuli     .     .     . 

,,       nucis  vom. 

„       opii    .... 

,,       quassise  .     .     . 

,,      rhei   .... 

,,  taraxaci  .  . 
Eel.  bovin.  purif. 

Ead.  rhei 

Salicin 

Croci.  stig.       .     .     . 
Acid,  chrysophanic 
Resin,  scammon .     . 


Purplisli-red 
Purplish-red 
Crimson    . 
Crimson    . 
Orange-red 
Orange-red 
Orange-red 
Crimson    . 
Pale  crimson 
Orange-red 
Pale  crimson 
Orange  red 
Crimson    . 
Orange 
Crimson    . 
Orange-red 
Orange-red 
Crimson    . 
Pale  yellow- 
Yellow  .     . 
Orange-red 
Yellow 
Yellow 
Pale  yellow 
Pale  yellow 
Orange  red 
Brownish  yellow 
Orange-red 
Pale  yellow 
Pale  yellow 
Orange -yellow 
Orange 
Orange 
Deep  yellow 
Orange- red 
Pale  yellow 
Yellow .     . 
Orange-red 
Pale  yellow 
Yellowish 
Deep  orange 
Pale  yellow 


Eed 

Eed 

Eed 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Yellow 

Yellow 

Red 

Y''ellow 

Yellow 

Pale  orange 

Yellow 

Red 

Yellow 

Red 

Yellow 

Yellow 

Yellow 

Yellow 

Orange 

Yellow 

Red 

Yellow 

Yellow 

Red 

Nearly  colourless 

Yellow 

Red 

Yellow 


From  the  above  table  it  will  be  seen  that  though  the  presence 
of  aloes  never  fails  to  make  itself  manifest,  rhubarb  and  substances 
containing    chrysophanic   acid   behave   in  a  similar  way ;    but  a 
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nearly  colourless  aqueous  solution  of  aloes  does  not  become  pink 
when  ammonia  is  added,  as  is  the  case  with  solutions  of  substances 
containing  chrysophanic  acid,  and  in  this  way  aloes  may  be  dis- 
tinguished.    To  this  rule  senna  is  the  only  exception. 

Aloin.  H.  C.  Plenge.  (Amer.  Journ.  Fharm.,  October,  1884.) 
The  author  availed  himself  in  his  experiments  of  the  following  pro- 
cess, devised  by  Tilden,  which  he  considers  the  most  practicable 
for  all  varieties  of  aloes : — Twenty-five  grams  of  aloes  were  dis- 
solved in  250  C.C.,  of  boiling  water,  acidulated  with  hydrochloric 
acid,  and  allowed  to  cool.  The  liquid  was  then  decanted  from  the 
precipitated  resinous  matter,  evaporated  to  about  50  c.c,  and  set 
aside  two  weeks  for  crystals  to  form.  The  liquid  portion  was 
poured  off,  the  crystals  were  pressed  between  folds  of  bibulous 
paper  to  remove  as  much  as  possible  of  the  adhering  resin,  and 
then  purification  by  various  means  was  tried. 

The  mixture  of  crystals  and  resin  was  dissolved  in  diluted 
alcohol,  the  solution  filtered  and  set  aside  to  crystallize.  The 
crystals  were  still  contaminated  with  a  considerable  amount  of 
resinous  matter.  Other  solvents  were  used,  of  which  acetic  ether 
proved  to  be  the  best.  The  resin  is  apparently  more  soluble  in 
ether  than  the  aloin,  and  when  the  impure  aloin  was  treated  with 
this  solvent  and  allowed  to  stand,  with  occasional  agitation,  the 
liquid  aquired  a  brown  colour,  and  the  yellowish  colour  of  the 
crystals  could  be  distinguished.  The  liquid  was  then  quickly  and 
carefully  poured  off,  and  the  crystals  dried. 

Five  commercial  varieties  of  aloes  were  experimented  with : 
socotrine,  Barbadoes,  Cape,  Cura9oa,  and  Bonare.  The  two  latter 
were  very  similar  in  appearance  and  yielded  about  the  same 
amount  of  aloin.     From  Cape  aloes  no  aloin  was  obtained. 

In  the  first  experiment  socotrine  yielded  3  per  cent,  of  aloin ; 
in  subsequent  trials  none  was  obtained.  Barbadoes  aloes,  to  which 
this  process  is  specially  adapted,  averaged  9  per  cent. ;  Cura9oa 
averaged  7'5  per  cent.,  and  Bonare  7  per  cent.  The  cause  of 
variation  in  the  yield  of  aloin  from  different  portions  of  the  same 
sample,  treated  by  the  same  process,  is  evidently  due  to  variation 
in  the  degree  of  heat  used  in  evaporating  the  infusion,  and  pro- 
bably also  to  the  length  of  time  at  which  the  heat  was  applied. 
By  the  use  of  a  vacuum  apparatus  the  yield  would  undoubtedly 
have  been  greater,  and  the  aloin  of  a  better  quality.  The  aloin 
finally  obtained  was  not  in  distinct  crystals,  but  in  crystalline 
crusts. 

Aloin  was  obtained  from  socotrine  aloes  by  the  following  pro- 
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cess  : — One  part  of  socotrine  aloes  was  digested  in  3  parts  of 
alcohol  for  twenty-four  hours,  then  transferred  to  a  water-bath 
and  boiled  for  about  two  hours.  After  cooling,  the  liquid  was 
poured  off  from  the  resin,  filtered,  placed  in  an  open  dish,  loosely 
covered  and  set  aside  to  crystallize.  The  crystals  were  then  washed 
Avith  a  little  alcohol  and  dried.     The  yield  was  about  10  per  cent. 

The  Red  Resin  from  Dracsena  Cinnahari.  J.  J.  Dobbie  and 
Gr.  G.  Henderson.  (Trans.  Boy.  Soc.  Edin.,  xxx.  624-629.) 
A  specimen  of  the  resin  from  Socotra  has  been  examined  by  the 
authors,  and  shown  to  consist  chiefly  of  an  acid  of  the  formula 
Cjg  Hjg  O4,  yielding  a  lead  salt  of  the  composition  (C^g  H^y  04)3  Pb. 
The  paper  contains  a  full  account  of  the  results  of  their  examina- 
tion of  this  resin,  together  with  those  obtained  in  the  comparative 
examination  of  other  specimens  of  "dragon's  blood  "  from  various 
sources. 

The  Collection  of  Gum  Lahdanum  in  Crete.  W.  T.  Thiselton 
Dyer.  (J.me?'. /o?*rn.  P/^arm.,  3rd  series,  xv.  301.)  A  very  inter- 
esting account,  but  unsuited  for  abstraction. 

Persian  Opium.  Consul  Benjamin  of  Teheran.  (From 
the  Independent  Journal.)  Persian  opium  is  chiefly  grown  in  the 
provinces  of  Kermanshah  and  Ispahan.  The  latter  city  is  the 
centre  of  the  opium  trade  of  Persia.  The  opium  of  Ispahan  is  the 
best ;  the  highest  grade  has  been  found  to  contain  15  to  16  per 
cent,  of  morphia.  However,  of  late,  the  opiums  of  Kum,  Teheran, 
and  Yezd  have  been  growing  in  favour,  some  specialists  consider- 
ing the  quality  raised  at  Kum  as  surpassing  every  other  grade  of 
opium.  As  the  highest  quality  of  Smyrna  opium  does  not  contain 
a  mean  of  over  13*57  per  cent,  of  morphia,  when  hard,  it  certainly 
rivals  that  of  Smyrna,  and  is  far  superior  to  that  of  Egypt  and 
India. 

The  chief  objection  to  the  opium  of  Persia  lies  in  the  adultera- 
tion to  which  it  is  subjected,  the  chief  ingredient  in  this  deteriora- 
tion being  grape-must,  and  sometimes  small  stones  concealed  in 
the  parcels.  The  difficulty  could  be  remedied  by  any  enterprising 
house  which,  through  honest,  capable  agents,  could  purchase  the 
entire  product  of  Persia,  or  of  any  one  of  the  opium-producing 
districts,  and  give  direct  attention  to  the  preparation  and  packing 
of  the  drug.  A  pure  article  could  also  be  obtained  by  a  firm  ready 
to  form  a  contract  for  a  certain  quantity  of  a  given  grade  of  the 
drug  for  a  term  of  years,  the  continuance  of  the  contract  depend- 
ing on  the  non-varying  proportion  of  morphia  in  the  exported 
article. 
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The  average  price  of  the  opium  of  Persia,  in  its  crude  state,  is 
now  4  dollars  77  cents,  per  kilogram.  To  72  kilograms  of  opium 
are  added  6  kilograms  of  linseed  oil.  The  mixture  is  then  sub- 
jected to  a  manipulation  which  reduces  the  77  to  6Q  kilograms. 
These  66  kilograms  are  divided  into  100  balls,  forming  a  Persian 
package.  A  specified  number  of  the  balls  of  opium  make  a  case. 
The  cost  of  packing,  freight,  and  other  incidental  expenses  bring 
the  average  price  of  a  case  of  Persian  opium,  such  as  is  prepared 
for  export,  up  to  366  dollars  66  cents.  The  excise  duties  vary  at 
different  centres  of  the  trade,  but  5  per  cent,  ad  valorem  is  the 
uniform  rate,  according  to  the  treaty  of  Turkomontchai,  on  all 
goods  exported  to  Europe  or  America,  and  likewise  on  all  goods 
imported  from  those  countries  into  Persia. 

It  is  stated  that  two  thousand  cases  of  opium,  valued  at  732,000 
dollars,  are  now  exported  from  Bushire  to  England,  besides  what 
finds  its  way  to  China  and  other  quarters  from  the  other  districts 
of  Persia.  If  sufficient  encouragement  were  offered,  especially 
by  the  establishment  of  agencies  at  Ispahan  or  Teheran,  or  by 
making  permanent  contracts,  the  product  could  be  easily  increased 
and  the  purity  of  the  exported  article  improved.  The  opium 
merchants  of  Ispahan  have  already  made  overtures  for  the 
American  trade,  and  are  prepared  to  make  contracts  for  a  term 
of  years. 

Inquiries  made  of  practising  physicians  at  Teheran  elicit  the 
highest  opinions  in  favour  of  the  opium  of  Persia  as  regards  the 
character  and  quantity  of  morphia  it  produces  when  unadulterated. 

The  Assay  of  Opium.  VonPerger.  {Jouim. pract.  Ghem.  [2], 
xxix.  110.  From  Journ.  Ghem.  8oc.)  The  author  has  carefully 
examined  the  methods  in  ordinary  use  for  the  estimation  of  mor- 
phine in  opium,  as  to  their  relative  accuracy,  making  analyses  of 
the  same  samples  of  opium  by  each  method,  and  finds  that  they 
give  most  variable  results.  The  methods  in  common  use  are 
sGodeffroy's,  Austrian  Pharmacopoeia,  and  Merk's. 

Oodeffroy's  method  is  as  follows  : — 10  grams  of  dry  opium  powder 
are  mixed  with  25  c.c.  of  hot  water,  and  then  pressed  between  folds 
of  linen,  this  operation  being  repeated  until  the  water  is  no  longer 
coloured.  The  liquid  is  then  boiled  two  or  three  times  with  8  to 
10  grams  of  slaked  lime,  and  filtered ;  ammonium  chloride  is  added 
to  the  filtrate  until,  after  standing,  it  smells  of  ammonia.  The 
morphine  crystallizes  out  after  twelve  to  twenty-four  hours,  and 
can  be  estimated  by  collecting  it  on  a  tared  filter,  and  washing  it 
with  dilute  ammonia. 
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The  Austrian  Pharmacopoeia  method  is  as  follows : — 10  grams  of 
dry  powdered  opium  are  treated  with  90  grams  of  a  mixture  con- 
sisting of  140  grams  of  distilled  water  and  40  grams  of  hydro- 
chloric acid  (12' 2  per  cent.).  The  residue  remaining  after 
filtering  and  washing  is  weighed.  If  the  opium  be  good,  it  should 
not  exceed  4*5  grams.  The  filtrate  is  mixed  with  20  grams  of 
powdered  sodium  chloride,  and  allowed  to  remain  for  twenty-four 
hours  in  the  cold.  The  precipitate  is  then  collected  and  washed 
with  a  saturated  solution  of  sodium  chloride.  The  filtrate  is  treated 
with  ammonia  and  allowed  to  stand  for  twelve  hours.  The  mor- 
phine which  crystallizes  op-t  is  separated  by  decantation,  collected 
on  a  filter,  and  washed  with  as  small  a  quantity  of  distilled  water 
as  possible  ;  it  is  then  dried  in  a  porcelain  basin,  and  treated  with 
an  equal  weight  of  a  mixture  consisting  of  equal  weights  of  acetic 
acid  (20*4  per  cent.)  and  water.  After  adding  water,  the  liquid  is 
filtered.  The  filtrate  should  not  exceed  70-80  grams.  An  excess 
of  ammonia  is  added  to  it,  and  it  is  allowed  to  remain  for  twelve 
hours,  when  tbe  precipitate  is  collected  and  weighed.  The  weight 
should  exceed  1  gram. 

JB/.  Merk's  method  is  as  follows  : — 15  grams  of  opium  are  cut  up 
and  boiled  with  100  grams  of  45  per  cent,  alcohol.  The  extract 
is  separated  from  the  residue  by  filtration,  and  the  latter  is  again 
treated  with  100  grams  of  alcohol ;  8  grams  of  crystallized  soda 
are  added  to  the  solution,  and  it  is  evaporated  without  stirring. 
The  residue  is  treated  with  60  grams  of  cold  water,  and  decanted 
into  a  glass  cylinder ;  the  clear  liquid  is  poured  off,  and  the  un- 
dissolved portion  washed  again  with  30  grams  of  cold  water,  and 
then  with  45  grams  of  alcohol  (90  per  cent.),  and  finally  collected. 
The  crystalline  mass  remaining  on  the  filter  is  dried  between 
filter-paper,  dissolved  in  15  grams  of  acetic  acid  (1  part  of  acid 
sp.  gr.  1'06  to  8  parts  of  water),  and  15  grams  of  distilled  water, 
and  then  filtered  through  the  same  paper  on  which  the  residue  was 
collected.  The  filtrate  is  treated  with  ammonia,  and  the  precipitate 
is  collected  and  weighed  after  standing  for  twelve  hours. 

The  author  has  devised  the  following  method  : — 10  to  20  grams 
of  the  opium  to  be  examined  are  boiled  for  a  short  time  with  15 
to  30  grams  of  caustic  baryta  and  about  150  to  200  c.  c.  of  water. 
The  mixture  is  then  filtered,  and  the  residue  repeatedly  boiled 
with  small  quantities  of  water  until  the  solution  fails  to  give  a 
reaction  with  molybdic  acid  and  sulphuric  acid.  Excessive  boiling 
is  to  be  avoided,  and  as  a  rule  thg  filtrate  should  not  amount  to 
more  than  400-500  c.  c.    A  stream  of  carbonic  anhydride  is  passed 
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into  this  solution,  whicli  contains  all  the  morphine,  until  the  liquid 
is  supersaturated,  and  then  the  whole  is  evaporated  on  a  water- 
bath  as  quickly  as  possible.  The  residue  is  moistened  with 
absolute  alcohol,  transferred  to  an  Erlenmeyer's  flask,  and  exhausted 
with  successive  quantities  of  boiling  absolute  alcohol  until  a  sample 
evaporated  on  a  watch-glass  no  longer  gives  a  morphine  reaction. 
This  usually  requires  from  300  to  400  c.  c.  alcohol.  The  alcohol 
is  removed  by  distillation,  and  the  residue  left  in  the  flask  is 
allowed  to  stand  for  some  time  with  15  c.  c.  of  ammonia.  It  is 
next  collected  on  a  tared  filter,  dried  at  40°,  and  treated  repeatedly 
with  chloroform.  This  is  the  crude  morphine.  It  should  be  light 
brown  to  straw  coloured.  Crude  morphine  generally  contains 
substances  which  can  be  classed  under  two  heads,  namely,  (I) 
those  which  are  insoluble  in  acetic  acid;  (2)  those  which  are 
soluble,  but  which  are  reprecipitated  by  ammonia  and  potassium 
ferrocyanide.  The  author  finds  that  the  amount  of  the  impurities 
is  always  small,  and  that  the  difference  between  the  crude  and  the 
pure  morphine  is  principally  due  to  the  loss  of  morphine  in  the 
process  of  purification.  The  following  table  gives  the  percentage 
of  morphine  found  by  employing  the  various  methods.  The 
impure  products  are  marked  thus  *. 


Percentage  of  Morphine. 

Opium. 

E.  Merk. 

Aust.  Pharm. 

Godeffroy. 

Von  Perger. 

I 

_ 

4-17* 

1-63* 

9-04 

II 

5-99 

2-04* 

0-507* 

8-37 

m 



— 

5-567 

9-1 

IV 

9-32 

0-253* 

8-52 

11-0 

V 

1-72 

0-3* 

1-17* 

3-68 

VI 

13-57 

9* 

8-42 

14-75 

The  Assay  of  Opium.  M.  Conroy.  (Abstract  of  a  paper  read 
before  the  Liverpool  Chemists'  Association,  December  4th,  1884.) 
The  author  recommends  a  modification  of  the  process  of  the  United 
States  Pharmacopoeia,  as  giving  very  constant  and  reliable  results. 
The  modus  operandi  is  as  follows : — 


Opium,  in  any  condition 
Lime,  freshly  slacked 
Water  (distilled)      . 
Ammonium  chloride 
Ether,  '720      . 
Sp.  rect.  .        .        .        , 


.  200  grains. 

.  100  grains. 
.     4  fluid  ounces. 

.     40  grains. 

10  fluid  drachms. 

2  fluid  drachms. 
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Triturate  tlie  opium  and  lime  in  a  mortar  until  thorouglily 
combined ;  add  gradually  the  water,  continuing  the  trituration 
until  a  perfectly  smooth  and  unifonm  mixture  is  produced.  Stir  the 
mixture  frequently  for  half  an  hour,  and  place  the  whole  in  a 
filter  of  suitable  size.  Collect  2  fluid  ounces  and  38  minims  of  the 
filtrate  (representing  100  grains  of  opium)  and  place  it  in  a  stop- 
pered flask  of  4  fluid  ounces  capacity.  To  this  add  the  2  fluid 
drachms  of  spirit,  8  fluid  drachms  of  ether  and  the  40  grains  of 
ammonium  chloride.  Keep  the  mixture  well  shaken  for  half  an 
hour,  and  set  it  aside  for  twelve  hours.  Counterbalance  two  small 
filters,  and  having  placed  one  inside  the  other  in  a  small  funnel, 
decant  the  ethereal  layer  as  completely  as  possible  upon  the  filter. 
Add  the  remaining  2  fluid  drachms  of  ether  to  the  flask,  shake 
gently,  and  again  decant  the  ethereal  layer  upon  the  filter.  After 
the  ethereal  liquor  has"*  passed  through,  pour  upon  the  filter  the 
remaining  contents  of  the  flask  in  such  a  way  as  to  transfer  the 
whole  or  nearly  the  whole  of  the  crystals  to  the  filter.  Wash  any 
adhering  crystals  from  the  flask  to  the  filter  after  the  darker  liquor 
has  passed  through,  using  3  fluid  drachms  of  water  for  the  purpose. 
Allow  the  filter  to  drain,  abstract  as  much  water  as  possible  by 
gently  pressing  it  between  several  folds  of  filtering  paper,  and 
finally  dry  it  at  a  temperature  of  212°  F.  The  result  gives  the 
percentage  of  morphia  obtained  from  the  opium. 

The  difference  between  this  and  the  United  States  process  is,  as 
before  stated,  points  of  detail,  the  reasons  for  the  alterations  being 
as  follows  : — 

An  extra  quantity  of  opium  liquor  is  made  in  the  first  instance 
to  save  delay  in  filtering  off  the  quantity  required. 

Two  fluid  ounces  and  38  minims  of  the  filtrate  are  taken  to 
represent  100  grains  of  the  opium,  instead  of  2  fluid  ounces ;  the 
38  minims  representing  the  average  increase  in  bulk  due  to  the 
opium  extractive. 

The  ammonium  chloride  is  reduced  by  about  one-third  the 
quantity  ordered  in  the  United  States  Pharmacopoeia,  the  reason 
for  this  being  that  the  quantity  therein  ordered  is  much  in  excess, 
which  is  a  matter  of  great  moment,  since  an  excess  of  this  salt 
exerts  considerable  solvent  action  on  freshly  precipitated  morphia. 
This  the  author  has  proved  by  numerous  experiments  quoted  in 
his  paper. 

Attention  is  called  to  the  following  advantages  of  this  method  as 
compared  with  other  processes  of  opium  assay : — 

1st.  Its  greater  rapidity  and  simplicity. 
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2nd.  The  more  constant  and  reliable  results  obtained  by  it. 

3rd.  The  greater  purity  of  the  morphia  recovered  than  by  any 
other  process  where  direct  precipitation  is  employed. 

4th.  The  avoidance  of  evaporation  and  loss  by  crystallization 
from  alcohol. 

Extract  of  Male  Fern.  M.  Kramer.  (Pharm.  Centralhalle, 
XXV.  578.)  The  author  suggests  an  improvement  in  the  manu- 
facture of  this  extract,  by  which  a  product  of  increased  activity  is 
obtained.  The  fresh  juicy  rhizomes  collected  in  May  or  October, 
freed  from  the  scales  and  cut  into  small  pieces,  are  exhausted  with 
ether  containing  a  small  addition  of  alcohol.  The  ethereal  tincture 
should  be  kept  in  a  cool  place  until  the  extract  is  wanted,  when  a 
suitable  portion  of  the  tincture  is  reduced  to  extract  in  the  usual 
way.  10-15  grams  of  this  extract  are  taken  as  a  dose,  and  in  a 
series  of  trials  by  Drs.  Fuchs  and  Seifert  have  never  failed  to  act. 

Testing  of  Olive  Oil.  S.  S.  Bradford.  {Amer.  Journ.  Pharm., 
Sept.,  1884.)  Attention  is  called  by  the  author  to  the  fact  that 
solution  of  subacetate  of  lead  produces  a  red  colour  in  cotton-seed 
oil  or  in  a  mixture  of  this  with  other  oils,  while  no  such  coloration 
is  produced  with  olive  oil  or  any  other  vegetable  or  animal  oil. 
He  also  mentions  that  saponification  takes  place  immediately  if 
solution  of  subacetate  of  lead  be  shaken  with  pure  olive  oil, 
whereas  no  saponification  occurs,  even  after  a  long  time,  if  the 
sample  to  be  tested  contains  any  cotton-seed  oil  or  other  added  oil. 
The  author  regards  these  as  good  tests  for  the  purity  of  olive  oil. 

The  Testing  of  Olive  Oil.  M.  Bechi.  (Journ.  de  Pharm.  [5], 
ix.  35,  36.)  The  author  gives  preference  to  the  following  process 
over  all  others  for  the  detection  of  cotton-seed  oil  as  an  adulterant 
in  olive  oil : — 5  c.c.  of  the  oil  are  mixed  with  25  c.c.  of  98  per 
cent,  alcohol  and  5  c.c.  of  silver  nitrate  solution  (prepared  by  dis- 
solving 1  gram  of  the  nitrate  in  100  c.c.  of  98  per  cent,  alcohol). 
The  mixture  is  heated  to  84°.  If  cotton-seed  oil  be  present,  even 
in  very  small  quantity  only,  the  mixture  will  become  coloured, 
and  take  a  tint  more  or  less  deep  according  to  the  amount  of 
cotton-seed  oil  present.  This  method  depends  on  the  property 
possessed  by  cotton-seed  oil  of  reducing  silver  nitrate.  It  is 
necessary  to  avoid  heating  by  a  direct  flame,  or  other  oils  which 
may  be  present,  such  as  linseed  oil,  colza,  etc.,  will  give  colorations. 

Chemical  Composition  of  Carnauba  Wax.  H.Stiircke.  (Lie- 
big^s  Annalen,  ccxxiii.  283-314.  Journ.  Chem.  Sac.)  Carnauba 
wax  is  obtained  from  Copernica  cerifera,  a  Brazilian  palm.  It  has 
been   investigated   by   Berard,  Story -Maskelyne,   and   Pi  verting, 
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who  all  find  it  to  consist  mainly  of  myristyl  cerotate.  In  the 
alcoholic  extract  of  the  wax,  Berard  found  free  cerotic  acid; 
Story-Maskelyne,  on  the  contrary,  found  free  myricyl  alcohol, 
whilst  Piverling  found  the  substance  soluble  in  boiling  alcohol,  to 
be  distinguished  from  myricyl  alcohol  by  its  melting  point  and 
elementary  composition. 

Carnauba  wax  forms  a  hard,  brittle,  amorphous,  straw-yellow 
mass,  melting  at  83-83"5°.  In  confirmation  of  Story-Maskelyne's 
statement,  myricyl  alcohol  dissolves  out  on  boiling  with  alcohol  ; 
it  is  accompanied  by  a  small  quantity  of  myricyl  cerotate,  which 
is  soluble  in  boiling  alcohol  to  the  extent  of  about  0*82  gram  per 
litre.  The  wax  was  saponified  by  boiling  it  with  alcoholic  soda. 
The  non-acid  constituents  were  separated  by  fractional  solution  in 
and  crystallization  from  light  petroleum  and  subsequently  from 
alcohol.  There  were  thus  obtained:  (I)  A  crystalline  hydrocarbon 
of  paraffin-like  nature,  melting  at  59-59*5°,  and  resolidifying  at 
58' 7.  (2)  A  crystalline  alcohol  of  the  formula  CgyHggO,  melting 
at  76° ;  on  heating  this  with  soda-lime,  etc.,  it  is  converted  into  an 
acid  melting  at  78"  1-78-4°.  (3)  Myricyl  alcohol,  C3oHg3  0,  free 
and  in  combination  (as  myricyl  cerotate),  forming  about  45  per 
cent,  of  the  wax  employed.  It  crystallizes  in  lustrous  white  tables, 
melts  at  85*5-85"7°,  resolidifies  at  85*3,  is  sparingly  soluble  in 
cold,  but  readily  in  hot  alcohol,  ether,  benzene,  light  petroleum, 
and  chloroform.  By  heating  it  with  soda-lime,  it  is  converted 
into  melissic  acid.  The  formula,  Cgg  HgQ  Og,  for  this  acid  is  con- 
firmed by  fresh  analyses  of  the  acid,  and  of  its  lead  and  silver  salts. 
It  crystallizes  in  lustrous  white  plates  or  needles,  melts  at  89*9- 
90'2°,  resolidifies  at  89*2°,  is  readily  soluble  in  hot  alcohol,  light 
petroleum,  chloroform,  and  carbon  bisulphide,  sparingly  in  boiling 
ether.  The  lead  salt  melts  at  118-119°,  and  resolidifies  at  117*5°; 
it  is  sparingly  soluble  in  boiling  toluene  and  glacial  acetic  acid, 
insoluble  in  alcohol  and  ether.  (4)  A  dihydric  alcohol  of  the  for- 
mula C23H46  (^  -^2  0  2)2-  It  forms  a  pure  white  microcrystalline 
powder  or  fine  needles,  melts  at  103"5-103-8°,  resolidifies  at  102"5°, 
is  sparingly  soluble  in  light  petroleum,  more  readily  in  a  mixture 
of  benzene  and  ether.  By  heating  it  with  soda-lime,  etc.,  it  is 
converted  into  a  dibasic  acid,  which  forms  white  crystalline  flocks, 
melts  at  102*5°,  and  resolidifies  at  100*2° ;  it  is  soluble  in  boiling 
alcohol,  benzene,  and  a  mixture  of  ether  and  light  petroleum.  The 
lead  salt,  Cog  H^g  (C  0  0)2  Pb,  is  insoluble  in  boiling  ether,  alcohol^ 
and  benzene,  scarcely  soluble  in  boiling  toluene,  readily  in  boiling 
glacial  acetic  acid.     It  is  decomposed  when  heated  to  125°. 
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The  separation  of  the  acids  obtained  bj  the  saponification  proved 
exceedingly  troublesome,  and  was  effected  by  a  combined  process 
of  fractional  solution  in  light  petroleum,  and  fractional  precipita- 
tion with  magnesium  acetate.  The  products  obtained  were  :  (1) 
An  acid  of  the  formula  Cgg  H^-,  C  0  0  H,  isomeric  with  lignoceric 
acid,  and  occurring  only  in  small  quantity.  It  forms  a  fine  crystal- 
line powder,  melts  at  72-5°,  resolidifies  at  71'8°,  is  readily  soluble 
in  boiling  alcohol,  ether,  light  petroleum,  and  benzene.  The  lead 
salt  melts  at  110-111°,  and  resolidifies  at  108-119°.  (2)  The 
main  acid  constituent  is  either  identical  or  isomeric  with  cerotic 
acid,  CgyHg^O.  It  agrees  with  cerotic  acid  from  beeswax  in 
all  its  properties,  except  that  after  fusion  the  resolidified  acid 
exhibits  no  trace  of  crystalline  structure.     (3)  A  substance  of  lac- 

r  n  ^^' 

It  forms  a  white  crystalline  powder,  melts  at  103*5°,  is  sparingly 
soluble  in  boiling  90  per  cent,  alcohol,  somewhat  more  soluble  in 
absolute  alcohol,  benzene,  and  toluene,  readily  in  boiling  isobutyl 
alcohol.  When  heated  with  soda-lime,  etc.,  it  yields  a  bibasic  acid, 
melting  at  89*5-90°,  whose  lead  salt  on  analj'sis  gave  numbers 
agreeing  with  the  formula  C^g  Hgg  (C  0  0)0  Pb. 

Oil  of  Wormseed.  C .  Hell  and  H.  Stiircke.  (Ber.  der  deutsch. 
chem.  Ges.,  xvii.  1970-1975.)  The  ethereal  oil  of  wormseed  the 
flower-buds  of  Artemisia  Vahliana,  has  been  submitted  to  numerous 
investigations  with  varying  results ;  in  particular.  Kraut  and 
Wahlfors  (Annaleii,  cxxviii.  293)  found  the  chief  constituent  to 
be  an  oil,  O^QHigO,  converted  by  phosphoric  anhydride  into 
cynene,  C^q  -^le  5  whilst  Faust  and  Homeyer  found  the  product  of 
the  action  of  phosphoric  anhydride  to  be  identical  with  cymene, 
thus  giving  the  parent  compound  the  formula  CjQHjg  0. 

The  fraction  of  wormseed-oil  distilling  between  172-175°  was 
rectified  over  sodium  ;  it  then  boiled  constantly  at  172"5-173°,  and 
had  a  very  faint  yellow  colour.  By  renewed  distillation  over 
sodium,  it  was  obtained  absolutely  colourless,  and  then  boiled  at 
172-6°  (uncorr.),  and  had  a  sp.  gr.  of  0*9255  at  16°.  A  part  of 
the  oil  was  still  further  purified  by  treatment  with  potassium 
permanganate,  distillation  with  steam,  and  rectification  over 
sodium^  it  boiled  at  172*5°  (uncorr.),  had  the  sp.  gr.  0*9275  at  16°, 
0*8981  at  50°,  and  0*8553  at  100°.  On  analysis,  it  gave  numbers 
agreeing  with  the  formula  C^qHisO.  Yapour- density  determina- 
tions gave  4*98  and  5*03,  calc.  for  C^q  H^g  0  =  5*33.  When  heated 
with  phosphoric  anhydride,  it  yielded  a  small  quantity  of  hydro- 
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carbons,  boiling  between  120-166°,  apparently  paraffins,  cjnene, 
and  polymerised  cynenes,  mainly  dicynene.  Cynene,  C^q  H^g,  is  a 
mobile  colourless  liquid  of  aromatic  odour,  recalling  that  of  oil  of 
lemons;  it  boils  at  174*5°  under  731  m.m.  pressure  (uncorr.),  and  has 
a  sp.  gr.  of  0-85  at  15°,  0-8238  at  50°,  and  07851  at  100°.  Vapour 
density  =  4*35,  calc.  =  4- 7.  On  mixing  cynene  with  concentrated 
sulphuric  acid  (slightly  fuming)  the  liquid  becomes  dark  brown, 
and,  especially  on  heating,  sulphurous  anhydride  is  freely  evolved; 
the  sulphonic  acid  formed  was  found  to  be  cyme7ie  sulphonic  acid, 
thus  explaining  the  results  obtained  by  Faust  and  Homeyer. 

Dicynene,  G^o  -^32'  ^^  ^  yellowish  oil  of  pale  blue  fluorescence.  It 
distils  between  328-333°;  vapour- density  =  9-1  and  9*2,  calc.  =  9-4, 

Oil  of  Wormseed.  0.  Wallach  and  W.  Brass.  (Liebig's 
Annalen,  ccxxv.  291-314.)  After  referring  to  the  researches  of 
Volckel  (Annalen,  Ixxxvii.  312),  Kraut  {Jaliresher.,  1862,  460),  and 
Faust  and  Homeyer  (Year-Booh  of  Pharmacy,  1875,  49)  on  this 
subject,  the  authors  describe  the  experiments  by  which  they  suc- 
ceeded in  isolating  cyneol,  C^o  H^g  ^'  ^^^  cynene,  C^q  H^g,  from  the 
crude  oil.  The  separation  depends  on  the  fact  that  cyneol  forms 
an  unstable  crystalline  compound  (CioHj8  0)2,  H  CI,  when  it  is 
treated  with  the  hydrochloric  acid  gas.  This  substance  is  decom- 
posed by  water  into  hydrochloric  acid  and  cyneol.  It  is  decom- 
posed also  when  heated  in  sealed  tubes,  yielding  cynene,  water, 
and  hydrochloric  acid. 

Pure  cyneol  boils  at  176-177°,  and  has  no  action  on  polarized 
light.  Its  sp.  gr.  is  0*92297  at  16°.  It  is  oxidized  to  oxalic  acid 
by  nitric  acid  of  sp.  gr.  1*15.  Cyneol  also  forms  an  unstable 
crystalline  compound  with  hydrobromic  acid,  and  with  hydriodic 
acid  it  yields  the  iodide  Cjq  H^g  Ig,  which  crystallizes  in  transparent 
rhombic  plates.  The  iodide  is  decomposed  by  heat  into  cynene 
and  hydriodic  acid. 

By  slowly  dropping  bromine  into  a  well-cooled  mixture  of  light 
petroleum  and  cyneol,  or  rectified  oleum  cynce,  an  additive  product, 
Cio  Hjg  O,  Brg,  is  obtained,  which  crystallizes  in  red  prisms.  If 
the  crystals  are  placed  in  a  sealed  tube  and  kept  in  a  cool  place, 
they  slowly  decompose,  forming  a  colourless  liquid,  which  in  the 
course  of  time  deposits  a  crystalline  mass.  By  recrystallization 
from  chloroform,  cynene  tetrabromide,  C^gH^gBr^,  is  obtained  in 
rhombic  crystals  melting  at  125*5°. 

Cyneol  di-iodide  is  formed  when  iodine  acts  on  cyneol  diluted  with 
light  petroleum.  It  is  deposited  from  its  etheral  solution  in  long 
needle-shaped  crystals,  which  are  more  stable  than  those  of  the 
bromide. 
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Cyneol  is  not  acted  on  by  metallic  sodium  nor  by  sodium 
ethylate  and  ethyl  iodide  ;  neither  does  it  enter  into  reaction  with 
hydroxylamine  or  phenylhydrazine,  nor  yet  with  phosphorus  penta- 
chloride  or  benzoic  chloride  at  the  ordinary  temperature.  These 
negative  results  indicate  that  the  oxygen  in  cyneol  is  not  present 
in  the  form  of  hydroxyl. 

Pure  cynene  is  best  prepared  by  warming  a  mixture  of  the  iodide, 
CioHjglo  (3  parts),  with  aniline  (4  parts),  and  distilling  the  pro- 
duct in  a  current  of  steam.  The  hydrocarbon  boils  at  181-182°. 
Its  sp.  gr.  is  0*85384  at  16°.  Pure  cynene  has  a  characteristic 
odour  of  lemons.  When  bromine  is  added  to  a  well- cooled  mix- 
ture of  cynene  and  alcohol  or  ether,  crystals  of  the  tetrabromide 
are  deposited.  Cynene  is  converted  into  cymene  by  strong  sul- 
phuric acid  or  by  phosphorus  pentasulphide. 

Oil  of  Sassafras.  J.  Schiff.  (Ber.  der  deutsch.  chem.  Ges.,  xvii. 
1935-1940.)  The  author  gives  a  description  of  safrole,  the  main 
constituent  of  the  essential  oil  of  sassafras  (Laurus  sassafras) .  It 
crystallizes  at  low  temperatures,  melts  at  8°,  forms  at  ordinary 
temperatures  a  clear  colourless  oil  of  sharp  taste ;  its  sp.  gr.  is 
1*0956  at  18°.  It  is  of  neutral  reaction,  optically  inactive,  and  boils 
at  232°.  The  author's  analyses  confirm  the  formula  CioHjo'Oar 
assigned  to  safrole  by  St.  Evre  (Ann.  Chim.  Phys.  [3],  xii.  107), 
and  by  Grimaux  and  Knotte  {Gomptes  Bendus,  Ixviii.  928.)  The 
oxygen  atoms  in  safrole  would  appear  not  to  be  present  as  hy- 
droxyl, as  neither  hydrochloric  acid  nor  phosphoric  chloride  con- 
verts it  into  a  chlorine  derivative.  Safrole  is  not  affected  by 
aqueous  or  alcoholic  potash,  and  is  only  very  slightly  attacked 
by  fusion  with  caustic  potash,  does  not  reduce  ammoniacal  silver 
solutions,  does  not  unite  with  bisulphites,  and  is  not  acted  on  by 
ammonia  or  nascent  hydrogen.  It  is  therefore  neither  an  ethereal 
salt,  an  aldehyde,  nor  a  ketone.  A  large  number  of  reducing 
agents  were  tried  but  had  no  action  on  it.  Heated  for  twenty-four 
hours  with  metallic  sodium,  it  suffers  no  change  beyond  ap- 
parently partial  polymerisation.  Oxidation  with  nitric  acid  and 
with  a  saturated  solution  of  potassium  permanganate  completely 
converts  safrole  into  carbonic  anhydride  and  oxalic  acid.  Dilute 
permanganate  oxidizes  it  to  carbonic  anhydride,  oxalic  acid,  formic 
acid,  propionic  acid,  and  a  small  quantity  of  a  neutral  substance 
of  the  formula  CjoH^gO^,  crystallizing  in  microscopic  rhombic 
prisms  ;  this  melts  at  59°,  decomposes  on  heating  to  120°,  is  soluble 
in  hot  water,  alcohol,  ether,  and  in  solution  of  ammonia  and 
potash.     Iodine  completely  decomposes  safrole ;  chlorine  converts 
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it  into  a  mixture  of  liquid  chlorine- derivatives,  which  decompose 
below  100°  and  could  not  be  separated. 

Safrole,  the  Main  Constituent  of  Oil  of  Sassafras.  T.  Poleck. 
(Ber.  der  deutsch.  chem.  Ges.,  xvii.  1940-1944.)  The  results  ob- 
tained by  J.  Schiff  (previous  abstract),  as  well  as  those  of  his  own 
experiments,  lead  the  author  to  infer  that  safrole  may  be  regarded 
as  cymene  in  which  four  hydrogen  atoms  have  been  replaced  by 
oxygen.  Measurements  of  the  refractive  index  give  results 
showing  that  probably  either  three  or  four  carbon- atoms  are  in 
double  union. 

Oil  of  Eucalyptus.  E.  Jahns.  (Ber.  der  deutsch.  chem.  Ges., 
xvii.  2941-2944.)  The  author  has  investigated  the  oil  obtained  by 
distilling  the  fresh  leaves  of  Eucalyptus  globulus.  On  rectification, 
the  principal  portion  of  this  oil  distilled  between  170-180°,  the 
remainder  consisting  of  high-boiling  terpenes  and  traces  of  a 
phenolic  compound.  The  portion  boiling  at  170-180°  still  con- 
tained terpenes  together  with  an  oxygenated  compound.  The 
latter  was  isolated  by  the  help  of  its  hydrochloric  acid  compound, 
as  recommended  for  cyneole  by  Wallach  and  Brass.  Thus  purified, 
eucalyptole  has  the  formula  Cjo  H^g  0.  It  boils  at  176-177°  (column 
in  vapour),  has  a  sp.  gr.  of  0'923  at  0°,  and  is  optically  active.  The 
author  finds  that  this  substance  is  identical  with  cynole  and  the 
chief  constituent  of  oil  of  cajeput.  He  believes  that  the  eucalyptole 
obtained  by  Cloez  (Comptes  Bendus,  1870,  Ixx.  687),  to  which  he 
ascribed  the  formula  C^o  Hgo  0,  still  contained  terpenes,  whilst  that 
described  by  Eaust  and  Homeyer  (Ber.  der  deutsch.  chem.  Ges.,  vii. 
63)  as  being  free  from  oxygen,  was  probably  obtained  from  another 
species  of  Eucalyptus. 

The  Volatile  Oil  of  Pinus  Pumilio.  (Therap.  Gazette,  April, 
1885,  287.)  This  oil  has  hitherto  been  chiefly  used  in  the  form  of 
inhalation  for  throat  diseases.  It  has  now  also  been  recommended 
as  a  remedy  for  worms,  being  more  palatable  than  the  oil  of  male 
fern,  and  stated  to  be  very  effectual  for  lumbrici. 

Japanese  Camphor  Oil.  H.  Oishi.  (Chemical  News,  I.  276-277.) 
When  the  woody  parts  of  the  Laurus  camphora,  growing  on  the 
southern  coasts  of  the  islands  of  Shikoku  and  Kiushiu,  are  distilled 
with  water,  the  distillate  contains  solid  camphor  and  an  oil.  The 
quantities  obtained  vary  with  the  season ;  more  of  the  former 
and  less  of  the  latter  are  obtained  in  winter  than  in  summer,  and 
vice  versa.  The  crude  oil  when  redistilled  yields  from  20  to  26 
per  cent,  of  camphor.  The  rectified  oil  is  a  colourless  liquid,  and 
burns  with  smoky  flame ;  its  sp.  gr.  at  15°  is  0*895  (crude  oil,  sp 
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gr.  =  0'959)  ;  rotatory  power  by  the  Soleil  saccharimeter  =  68'96°. 
Treated  with  hydrochloric  acid,  it  separates  into  two  layers,  the 
upper  one  transparent,  the  lower  turbid.  Nitric  acid  in  the  cold 
produces  a  similar  effect,  the  upper  layer  being  yellow,  the  lower 
colourless.  When  heated,  the  oil  becomes  red  and  oxidizes,  pro- 
ducing camphor  and  other  oxidized  products.  Sulphuric  acid 
dehydrates  it,  leaving  a  liquid  with  an  odour  resembling  that  of 
terpene;  large  quantities  of  this  acid  char  the  oil.  Chlorine  is 
absorbed  by  the  oil  with  elevation  of  temperature  and  evolution  of 
hydrochloric  acid,  the  liquid  becoming  yellow  and  viscid.  Bromine 
behaves  in  a  similar  manner,  producing  an  amorphous  red  sub- 
stance. Heated  with  iodine,  which  dissolves  readily  in  it,  the  oil 
becomes  red,  and  on  cooling  below  0°  semi-solid.  These  reactions, 
coupled  with  analytical  and  physical  data,  lead  the  author  to  con- 
clude that  the  oil  is  a  mixture  of  terpenes,  camphors,  and  some 
other  oxidized  hydrocarbons.  The  oil  dissolves  many  resins, 
asphalt,  sulphur,  etc.,  and  has  been  successfully  applied  as  a 
solvent  for  varnishes. 

A  previous  notice  of  this  oil  by  the  same  author  will  be  found 
in  the  Year-Booh  of  Pharmacy,  1884,  243. 

Oil  of  Rose.  Prof.  Fliickiger.  (Archw  der  Pharm.,  ccxxiii» 
185;  New  Remedies,  June,  1885.)  One  of  the  characteristic  tests  for 
the  genuineness  of  oil  of  rose  has  been  considered  its  property  of 
separating,  when  slowly  cooled  to  near  10°  C.  (50°  F.),  a  crystalline 
stearopten,  free  from  oxygen.  Though  the  percentage  of  this 
stearopten  contained  in  the  oil  has  been  known  to  vary  greatly, 
probably  between  4  and  nearly  70  per  cent.  (Hanbury,  "  Science 
Papers,"  1870,  171),  yet,  antil  within  a  short  time  ago,  it  was 
never  found  entirely  absent  in  any  oil  of  rose  claiming  to  be 
genuine.  Lately,  however,  Mr.  Helm  reported  having  met  with 
reputedly  genuine  samples  containing  none  of  this  stearopten 
at  all. 

The  author,  who  has  chosen  this  statement  as  the  subject  of  one 
of  his  recent  papers,  reports  that  he  himself  had  never  met  with 
such  an  oil,  but  does  not  consider  its  occurrence  as  at  all  impossible, 
since  it  is  well  known  that  probably  all  the  oil  of  rose  of  the 
Turkish  market,  even  that  obtained  from  the  most  reliable  houses 
at  Constantinople,  is  adulterated.  Possibly  some  of  the  additions 
were  copious  enough  to  prevent  any  separation  of  the  stearopten. 

A  sample  of  genuine  Turkish  oil  of  rose,  obtained  by  the  agent 
of  Schimmel  &  Co.,  of  Leipzig,  at  Kazanlik,  personally,  was  found 
by  the  author  to  contain  9*20  per  cent,  of  the  stearopten.     More- 
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over,  while  the  absolute  genuineness  of  even  this  sample  of  oil 
may  still  be  doubted,  a  positive  proof  is  offered  by  the  fact  that 
oil  of  rose  distilled  by  Schimmel  &  Co.  from  roses  grown  near 
Leipzig  was  found  to  contain  28*80  per  cent,  of  the  stearopten. 

After  all,  it  seems  that  the  requirements  of  the  Pharmacopoeia 
coincide  with  the  possibilities  and  facts  ;  but  it  may  nevertheless 
be  advisable  to  take  into  consideration  the  anomalous  fact  observed 
by  Mr.  Helm. 

Detection  of  Oil  of  Turpentine  as  an  Adulterant  in  Oil  of  Lemon. 
G.  Heppe.  (Pharmaceut.  Zeitung,  March  28,  1885.)  The  author 
claims  to  have  found  an  excellent  reagent  in  copper  butyrate,  the 
employment  of  which  does  not  necessitate  the  comparison  with  a 
sample  of  the  pure  oil. 

A  small  quantity  of  the  oil  to  be  tested  is  heated  slowly  to 
170-180°  C.  over  a  sand-bath  with  a  piece  of  copper  butyrate  about 
the  size  of  a  pin's  head,  previously  dried  and  powdered.  If  the  oil 
of  lemon  is  pure,  the  copper  salt  dissolves  completely,  colouring 
the  oil  green.  When  even  a  trace,  however,  of  oil  of  turpentine  is 
present,  the  mixture  turns  muddy  and  a  reddish  yellow  precipitate 
of  cuprous  oxide  is  formed.  Care  must  be  taken  that  the  tem- 
perature does  not  exceed  180°  C. 

Note  on  Oil  of  Limes.  F.  Watts.  (Pharm.  Journ.,  3rd  series, 
XV.  322.)  Ecuelled  or  hand-made  oil  is  of  a  decidedly  yellow 
colour,  varying  in  intensity,  being  darker  in  new  specimens.  The 
specific  gravity  also  varies,  being  higher  in  newer  samples ;  the 
mean  specific  gTavity  of  seven  samples,  all  under  twelve  months 
old,  being  "8734.  The  following  table  gives  a  number  of  carefully 
determined  specific  gravities  of  various  samples,  all  fairly  new. 


Temperature =29'  C.  (84°  P.) 

Water  at  4'  C. =1-0000. 

Age. 

Sp.  gr.                             Age. 

Sp.  gr. 

Under  24  hours  .... 

2  or  3  days 

About  7  months  .... 
„     6        „       .     .     .     . 

„     8        „       .... 

•8755 
•8750 
•8737 
•8732 
•8726 

About  6  or  7  months  .     .     . 
„      5  „  6        „      .     .     . 
,.18            „      .     .     . 

Distilled 

•8722 

•8719 
•8709 
•8704 
•8554 

Ecuelled  oil  may  be  regarded  as  an  almost  saturated  solution  of 
citropten,  or  lime  camphor,  and  this  may  be  made  a  means  of  dis- 
tinction. 

The  difference  in  flavour  and  aroma  is  so  marked  as  to  scarcely 
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require  any  other  means  of  distinguishing  ecuelled  from  distilled 
oil,  the  ecuelled  having  a  decided  and  fragrant  lemon-like  smell, 
whilst  the  distilled  is  very  inferior,  frequently  possessing  little 
more  than  the  smell  of  turpentine. 

The  distilled  oil  is  usually  almost  colourless,  is  specifically 
lighter,  of  inferior  aroma,  and  contains  no  citroptene. 

When  this  citroptene  is  treated  with  oxidizing  agents,  e.g.,  nitric 
acid  or  preferably  chromic  acid  mixture,  a  red  resinous  acid  body 
is  produced  (probably  the  limettic  acid  of  Vohl).  So  that  if  a 
sample  of  oil  of  limes  be  agitated  with  chromic  acid  mixture  for 
some  few  minutes,  and  the  mixture  filtered,  the  red  resin  will  be 
left  on  the  filter  and  sides  of  the  test  tube,  if  the  oil  be  hand  made  ; 
but  will  not  appear  if  simply  distilled. 

When  agitated  wrth  Nessler's  test  ecuelled  oils  give  pale  yellow 
mixtures  (apparently  darker  mixtures  as  the  oil  becomes  older). 
Distilled  oils,  on  the  other  hand,  give  dark  grey  and  black  mix- 
tures, thus  affording  a  marked  distinction.  Old  resinized  ecuelled 
oils,  too,  give  dark  greenish  grey  mixtures. 

By  means  of  Nessler's  test  admixtures  of  from  5  to  10  per  cent, 
of  distilled  oil  may  be  detected ;  but  the  author  has  not  yet  had  an 
opportunity  of  studying  the  reaction  in  the  case  of  old  but  care- 
fully preserved  samples. 

Oil  of  Caraway.  Prof.  Fliickiger.  (Archiv  der  Pharm.  [3], 
xxii.  361-366.)  The  author  finds  that  the  violet  or  red  coloration, 
which,  according  to  the  German  Pharmacopoeia,  this  oil  gives  with 
ferric  chloride,  cannot  always  be  observed.  Neither  the  last  frac- 
tions nor  the  pitch-like  residue  obtained  in  the  distillation  of 
caraway  oil  contain  ph<enols  nor  give  the  above  reaction.  If,  how- 
ever, the  fresh  and  colourless  oil  be  allowed  to  stand  for  some 
months,  it  becomes  yellow  and  gives  the  ferric  chloride  reaction. 
The  substance  to  which  this  reaction  is  due  occurs  only  in  very 
small  quantities,  and  is  different  from  carvacrol,  which  gives  a 
green  coloration  with  ferric  chloride. 

The  Essential  Oil  of  Asarum  Europaenm.  B.  Rizza  and  A. 
Butlerow.  "  (Ber.  der  deutsch.  chem.  Ges.,  xvii.  1159,1160;  and 
Bull.  Soc.  Chim.,  xliii.  114.)  The  authors  have  examined  the 
essential  oil  from  the  roots  of  Asarum  Europceum,  and  more  par- 
ticularly its  crystalline  constituent,  known  as  asarone,  which  they 
find  to  have  a  composition  answering  to  the  formula,  CigHjgOg. 
Pure  asarone  crystallizes  in  needles  or  plates  soluble  in  alcohol, 
ether,  carbon  tetrachloride,  acetic  acid,  and  in  hot  water.  It  melts 
at  59°,  and  boils  at  296°.     Its  sp.  gr.  at  18°  is  1-165.     It  is  colour- 
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less,  and  has  only  a  faintly  pungent  taste.  On  heating  asarone 
with  an  excess  of  hydriodic  acid,  methyl  iodide  is  formed,  together 
with  a  resinous  substance  soluble  in  alkaline  solutions,  from  which 
it  may  be  precipitated  by  acids  ;  from  the  amount  of  methyl  iodide 
obtained,  it  appears  probable  that  the  asarone  molecule  contains 
three  methoxy-groups. 

Asarone  and  the  Ethereal  Oil  of  Asarum  Europaeum.  T .  P  o  1  e  c  k. 
(Ber.  der  deutsch.  chem.  Ges.,  xvii.  1415,  1416.)  The  author,  along 
with  Staats,  is  engaged  on  a  research  on  thi^  subject ;  and  though 
the  investigation  is  still  far  from  complete,  he  publishes  some  of 
the  results  in  consequence  of  the  publication  of  a  paper  on  the 
same  subject  by  B.  Rizza  and  A.  Butlerow  (see  preceding  abstract). 
As  regards  the  properties  of  asarone,  he  confirms  in  the  main  the 
results  of  those  authors ;  but  he  arrives  at  a  different  conclusion  as 
to  its  composition,  which  he  represents  by  the  formula  C3  H^^q  ^2- 
He  also  adds  that  asarone  is  remarkably  phosphorescent. 

The  Essential  Oils  of  Cajeput,  Bergamot,  Lemon,  Orange  Peel 
and  Eucalyptus.  0.  Wallach.  (Liehig's  Annalen,  ccxxv.  314- 
318.)  The  chief  constituent  of  oil  of  cajeput  is  identical  with 
cyneol.  The  terpenes  contained  in  oil  of  bergamot  and  oil  of 
eucalyptus  are  distinct  from  cynene.  Oil  of  lemon  yields  a  small 
precipitate  with  bromine,  and  a  large  quantity  of  the  crystalline 
tetrabromide  is  obtained  from  oil  of  orange  peel.  This  compound 
closely  resembles  cynene  tetrabromide,  but  differs  from  it  in  its 
melting  point  (104°). 

Further  Note  on  White  Birch  Tar  (Oleum  Rusci).  P.  Mac- 
Ewan.  {Pharm.  Journ.,  3rd  series,  xv.  769.)  The  author  has 
examined  three  varieties  of  this  oil,  known  as  Russian,  German, 
and  Dutch,  and  finds  the  difference  between  the  Russian  and  those 
of  German  and  Dutch  origin  to  be  so  great  as  to  suggest  that  the 
lattei*  are  either  not  white  birch  tar,  or  are  prepared  by  a  method 
so  different  from  that  followed  in  Russia,  that  the  products  do 
not  approach  to  the  Russian  either  in  physical  or  therapeutic 
properties. 

Oil  of  Wintergreen  and  Oil  of  Birch.  Dr.  Able.  (Therap.  Gaz., 
May,  1885,  299.)  A  comparative  investigation  of  the  physiological 
action  of  these  two  oils,  appears  to  point  to  the  conclusion  that  in 
this  respect  there  is  no  important  difference  between  the  two.  In 
their  composition  they  are  said  to  differ  only  in  the  fact  that 
while  oil  of  wintergreen  consists  of  salicylate  of  methyl  with  a 
small  proportion  of  terpene,  oil  of  birch  consists  of  salicylate  of 
methyl  entirely.     To  this  the  difference  between  the  two  oils  as  to 
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odour  a,nd  specific  gravitj  is  attribnted.  The  paper  also  contains 
an  account  of  a  case  of  fatal  poisoning  of  a  man,  aged  thirty  years, 
who  swallowed  by  mistake  half  a  pint  of  oil  of  birch.  He  seems  to 
have  gone  on  with  his  ordinary  business  for  some  time,  after  which 
he  had  several  attacks  of  vomiting.  When  he  arrived  home  in  the 
evening  he  had  the  appearance  of  being  in  a  semi- drunken  con- 
dition, and  was  bathed  in  perspiration,  which  had  the  odour  of  the 
oil.  The  face  was  flushed,  pulse  about  90,  and  respiration  slightly 
depressed,  and  the  vomiting  continued  at  intervals.  In  spite  of 
medical  treatment  he  gradually  passed  into  a  state  of  coma,  and 
died  the  following  morning. 

The  Oil  of  Adromeda  Leschenaultii.  Dr.  E.  J.  Waring. 
(Fharyn.  Journ.,  3rd  series,  xv.  1066.)  The  author  calls  atten- 
tion to  the  oil  of  this  plant,  which  has  been  previously  shown  to  be 
an  impure  salicylate  of  methyl.  The  plant  grows  in  great  abund- 
ance in  the  upper  ranges  of  the  Nilgiris,  and  the  oil  could  be 
obtained  in  almost  any  quantity  and  at  a  low  price.  Apart  from 
its  possible  utility  as  a  source  of  natural  salicylic  acid,  the  author 
thinks  the  oil  is  worthy  of  trial  as  a  stimulant,  carminative,  and 
antiseptic. 

Menthol.  Prof.  H.  Trimble.  (Amer.  Journ.  Fharm.,  Aug., 
1884.)  The  author  examined  the  American  menthol  from  the  oil 
of  Mentha  piperita,  for  which  the  name  pipmenthol  has  been  sug- 
gested, and  has  established  sufficient  physical  difference  between 
it  and  the  menthol  from  Chinese  or  Japanese  oil  of  peppermint  to 
warrant  the  employment  of  different  names.  The  sample  exam- 
ined had  the  characteristic  odour  of  M.  piperita,  while  the  com- 
mercial menthol  has  a  peculiar  odour,  resembling  a  mixture  of 
peppermint  with  other  members  of  the  mint  family.  The  crystals 
are  "  snow-white  and  acicular,"  while  those  of  commercial  menthol 
are  more  or  less  transparent. 

Though  these  two  menthols  differ  in  their  physical  properties, 
the  author  was  unable  to  establish  any  chemical  difference  be- 
tween them. 

Adulteration  of  Menthol  by  Thymol.  M.Bernbeck.  (Pharm. 
Zeit.)  If  the  suspected  article  is  mixed  with  four  times  its  weight 
of  sulphuric  acid,  and  thymol  is  present,  a  deep  rose-colour  will 
be  developed  on  the  application  of  heat.  The  solution  thus  ob- 
tained may  then  be  poured  into  ten  times  its  bulk  of  water,  and 
digested  with  excess  of  lead  oxide,  and  filtered.  The  filtrate, 
when  tested  with  solution  of  ferric  chloride,  will  give  a  violet 
colour.       If  the   suspected    sample    of   menthol   is    dissolved   in 


MATERIA   MEDICA   AND    PHARMACY.  215 

chloroform   or  alcohol,    and   heated  with    solution    of    potassium 
hydrate,  a  red  colour  will  be  developed  if  thymol  is  present. 

Test  for  the  Purity  of  Menthol.  J.  F.  Eykman.  (Pharm.  Zeit., 
Amer.  Drugg.,  Feb.,  1885.)  The  author  recommends  the  following 
method  for  the  detection  of  thymol  in  menthol : — 

Dissolve  a  little  of  the  suspected  menthol  in  1  c.c.  of  glacial 
acetic  acid,  and  add  5  to  6  drops  of  concentrated  sulphuric  acid. 
On  now  adding  1  drop  of  nitric  acid,  at  first  a  greenish,  then  a  fine 
blue  colour  will  make  its  appearance  (if  thymol  was  present)  in 
the  lower  part  of  the  test-tube,  which  will  spread  throughout 
the  contents  of  the  latter  on  shaking.  If  only  a  small  amount 
of  thymol  is  present,  the  colour  will  be  dichroic,  red  by  trans- 
mitted, and  blue  by  reflected  light.  If  phenol  is  present,  a  pure 
violet  colour  only  is  produced.  Salicylic  acid,  camphol,  and 
borneol  yield  no  colour  reaction  under  these  circumstances. 

Estimation  of  Odoriferous  Essential  Oils.  A.  Levallois. 
{Comptes  Bendus,  xcix.  977-980.)  If  an  aqueous  or  alcoholic 
solution  of  bromine  be  added  gradually  to  water  or  alcohol 
holding  traces  of  an  odoriferous  essential  oil  in  solution,  a  point 
is  reached  when  the  colour  of  the  bromine  ceases  to  be  discharged 
and  a  permanent  yellow  coloration  begins  to  be  produced.  The 
end  of  the  reaction  is  also  distinctly  marked  by  the  disappearance 
of  the  odour  of  the  essential  oil.  A  third  indication  of  the  end  of 
the  reaction  (at  least,  in  case  of  aqueous  solutions)  is  the  sudden 
appearance  of  an  insoluble,  whitish,  resinous  precipitate,  which 
lines  the  sides  of  the  vessel  after  stirring.  The  amount  of  bromine 
required  is  always  proportional  to  the  amount  of  essential  oil  pre- 
sent, but  a  correction  must  be  made  for  the  quantity  of  bromine 
solution  (0*2  -  0*3  c.c.)  required  to  produce  a  perceptible  colora- 
tion in  the  volume  of  liquid  employed  (25-30  c.c). 

Weak  aqueous  solutions  of  essential  oils  may  be  concentrated 
by  distillation,  the  oil  passing  over  with  the  first  portion  of  the 
distillate. 

The  Composition  and  Adulteration  of  Honey.  (Zeitschr.  fiir 
Analyt.  Chem.,  xxiv.  135  ;  Analyst,  1885,  34.)  This  is  a  paper 
giving  the  results  of  investigations  which  have  lately  been 
brought  to  completion  by  several  German  analysts.  Among 
others,  those  of  W.  Lenz  (Chemiker  Zeitung,  viii.  613)  are  of  an 
interesting  nature.  According  to  him,  the  sugar  in  honey  is 
essentially  invert-sugar.  The  chief  adulterants  are  water  and 
starch-sugar  (glucose).  To  detect  these,  Lenz  proposes  the  fol- 
lowing process  ; — 
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30  grams  of  the  honey  under  examination  are  dissolved  in 
exactly  twice  the  quantity  of  water.  The  sp.  gr.  of  this  solutioii 
should  not  be  less  than  I'lll  (at  17°  C),  or  the  honey  is  adul- 
terated with  water.  If  any  considerable  quantity  of  flour  is 
present,  it  remains  undissolved,  and  can  be  examined  with  the 
microscope.  A  few  starch-grains  do  not  necessarily  prove  adul- 
teration. For  the  optical  examination,  50  c.c.  of  the  honey-solution 
are  mixed  with  3  c.c.  of  a  solution  of  basic  lead  acetate,  and 
2  c.c.  of  a  concentrated  solution  of  sodium  carbonate.  The  mixture 
is  filtered,  and  the  filtrate  polarized  in  the  220  mm.  tube  of  Wild's 
instrument.  Pure  honey  never  gives  a  rotation  of  less  than 
-  6°  30'. 

E.  Sieben,  in  a  paper  on  "  Honey  and  its  Adulteration  "  (Zeit- 
schrift  des  Vereins  fur  die  H'dhen-zucker  Industrie  des  deutschen 
Beiches,  1884,  p.  837),  gives  four  different  methods  for  proving  the 
presence  of  grape-sugar  (glucose)  in  honey,  from  which  the 
following  has  been  abstracted: — 

(1)  25  grams  of  honey  are  dissolved  in  water  with  12  grams 
of  German  yeast  (free  from  starch),  making  in  all  about  200  c.c. 
After  being  allowed  to  ferment  for  forty-eight  hours  at  the  tem- 
perature of  the  room,  aluminium  hydrate  is  added,  and  the  solution 
made  up  to  250  c.c.  200  c.c.  of  the  clear  filtered  solution  are 
then  evaporated  to  50  c.c,  and  polarized  in  the  200  mm.  tube. 
Pure  honey,  after  fermentation,  leaves  no  substance  exerting  an 
influence  upon  polarized  light ;  whereas  glucose  (starch- sugar) 
produces  strongly  dextro-rotatory  substances,  which,  on  heating 
with  hydrochloric  acid,  give  sugar. 

With  a  Wild's  instrument,  pure  honey,  containing — 

5  per  cent,  of  starch-sugar  rotates  +     1-2° 
10  „  „  „        +     3-0° 

20       „  „  „     +   i-r 

40  „  „  „        +  18-4° 

50  „  „  „        +  22-2° 


(2)  25  c.c.  of  the  solution,  as  used  for  the  polarization,  are  heated 
with  25  c.c.  of  water,  and  5  c.c.  of  concentrated  hydrochloric 
acid,  for  an  hour  on  the  water-bath,  neutralized,  and  made  up  to 
100  c.c.  In  25  c.c.  of  this  solution  the  sugar  is  determined  as 
grape-sugar,  according  to  Allihn's  method  (R.  Fresenius'  Anleitung 
zur  Quant.  Analyse,  6  ed.  vol.  ii.  p.  595).  This,  multiplied  by  40, 
gives  the  amount  of  grape-sugar  in  100  grams  of  honey  : — 
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Honey  containing  5  per  cent,  of  starch-sugar  gives  1-472  grams. 
10        „  „  „      3-240 

20        „  „  „      6-392 

40        „  „  „      8-854 

Both  methods  suffice  to  detect,  with  certainty,  an  adulteration 
with  starch -sugar  above  5  per  cent. 

(3)  14  grammes  of  honey  are  dissolved  in  about  450  c.c.  of  water, 
heated  with  20  c.c.  of  semi-normal  hydrochloric  acid  (to  invert  the 
cane-sugar),  neutralized,  and  made  up  to  500  c.c.  100  c.c.  of  Feh- 
ling's  solution  are  then  titrated  with  this  solution  (23-26  c.c. 
being  used),  and,  according  to  the  result  thus  obtained,  100  c.c.  of 
Fehling's  solution  are  boiled  with  a  quantity  of  honey  solution, 
0"5  c.c.  less  than  was  necessary  for  the  reduction  of  the  whole 
quantity  of  copper.  The  reduced  liquid  is  filtered  through  an 
asbestos  filter,  washed  with  a  few  c.c.  of  hot  water,  the  filtrate 
neutralized  with  concentrated  hydrochloric  acid,  y^  the  volume 
of  concentrated  hydrochloric  added,  the  whole  heated  an  hour 
on  the  water-bath,  nearly  neutralized  with  concentrated  soda 
(leaving  the  solution  just  acid),  and  finally  made  up  to  200  c.c. 
The  solution  on  cooling  is  filtered  from  separated  wine-stone, 
150  c.c.  of  the  filtrate  treated  with  120  c.c.  of  Fehling's  solution 
and  20  c.c.  of  water,  filtered,  and  weighed.  The  grape-sugar  is 
calculated  from  the  weighed  copper,  according  to  AUihn.  2  mille- 
grams  of  Cu  is  the  maximum  for  pure  honey. 

Pure  honey  (with  75  per  cent,  of  invert-sugar)  containing — 

5  per  cent,  of  starch-sugar,  gives  20  milligrams  of  Cu. 
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This  method  is  extremely  delicate ;  by  its  use  the  smallest 
quantity  of  starch-sugar  can  be  detected. 

Sieben  has  examined  sixty  samples  of  pure  bee-honey,  and  gives 
the  following  results  : — By  titration,  with  Fehling's  and  Sach's 
solution,  he  obtained  for  grape-sugar  the  maximum  44*71  per  cent, 
(to  3392  per  cent,  of  Levulose),  the  minimum  22  23  per  cent,  (to 
46*89  per  cent,  of  Levulose),  mean  34*71.  Levulose  varies  from 
46*89  per  cent,  to  32*15  per  cent.,  mean  39*24  per  cent.  > 
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By  titration  with  Fehling's  solution  for  invert-sugar,  lie  obtained 
the  numbers— 79-57-67-92,  mean  70-30.  For  cane-sugar,  8-22-0 
per  cent,,  mean  1-08  per  cent. 

The  total  sugar  (dextrose,  levulose,  and  cane-sugar)  varied 
from  81-74  to  68-91,  mean  75*02  per  cent.  The  dried  residue 
was  83-72-75-05,  mean  80-03  per  cent.;  the  non-saccharine  sub- 
stance 8-82-1*29,  mean  5-02  per  cent. 

The  Bleaching  of  Bees-wax.  M.  Barnouvin.  (Bejoertoire  de 
Pharm.,  January,  1885,  6.)  The  author  has  studied  the  con- 
ditions under  which  the  bleaching  of  beeswax  is  effected.  Yellow 
wax,  in  thin  slices,  submitted  to  the  action  of  sunlight  and  diffused 
light  was  almost  bleached  in  twelve  days.  When  the  wax  was 
exposed  to  sunlight  in  the  daytime,  and  the  night  air,  the  bleach- 
ing was  more  complete  in  the  same  time.  A  specimen  exposed 
only  to  night  air  and  sheltered  from  light  in  the  daytime  was  per- 
ceptibly less  affected  than  that  submitted  to  the  conditions  of  the 
first  experiment.  The  conclusions  drawn  are  that  light  determines 
the  bleaching  of  wax  more  rapidly  than  night  air,  and  that  direct 
sunlight  is  more  active  than  diffused  light ;  that  the  action  of  the 
night  air  is  attributable  to  ozone,  it  having  been  ascertained  that 
the  rate  of  bleaching  was  in  direct  proportion  to  the  quantity  of 
ozone  present ;  and  that  the  two  actions  are  complementary  and 
insure  a  more  rapid  result. 

Sp-arious  Cod-Liver  Oil.  M.  Krieger.  (Pharmaceut.  Zeit.,  Sept. 
17th,  1884.)  The  spurious  sample  described  by  the  author  was 
found  to  contain  no  cod-liver  oil  at  all,  nor  liver  oil  of  any  kind, 
and  yet  to  answer  to  the  characters  required  by  the  German 
Pharmacopoeia,  especially  in  giving  the  colour  reaction  with  sul- 
phuric acid.  It  is  described  as  being  a  mixture  of  about  70  per 
cent,  of  a  Japanese  fish  oil  and  30  per  cent,  of  white  Newfoundland 
seal  oil. 

The  Testing  of  Cod-Liver  Oil.  H.  Meyer.  (Zeitschr.  filr  Analyt. 
Chem.,  xxiii.  434.)  The  author  proposes  a  modification  of  the 
official  test  for  cod-liver  oil,  which  consists  in  briskly  shaking  10 
parts  of  the  oil  to  be  tested  in  a  stoppered  bottle  with  1  part  of  a 
mixture  of  equal  quantities  of  concentrated  sulphuric  and  nitric 
acids.  Pure  cod-liver  oil  thus  treated  assumes  a  bright  rose  colour, 
which  rapidly  passes  into  lemon  yellow.  This  latter  change  is  a 
principal  feature  of  the  test  as  an  equally  bright  and  clear  yellow 
colour  is  not  obtained  with  any  other  fish  oil,  even  if  the  rose 
colour  obtained  at  first  should  be  the  same  as  with  pure  cod-liver 
oil. 
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The  Medicinal  Use  of  the  Oleates  of  Metals.  Dr.  J.  V.  Shoe- 
maker. {Pharm.  Journ.,  3rd  series,  xv.  32,  from  a  lecture  delivered 
bv  the  author  at  Westminster  Hospital,  July  4th,  1884.)  The 
author  describes  the  difference  between  the  oleates  made  by  double 
decomposition  of  oleate  of  soda  and  a  metallic  salt,  and  those  made 
by  the  direct  combination  of  metallic  oxides  with  oleic  acid,  which 
latter  he  considers  as  oleated  solutions  of  metallic  oxides — not 
definite  compounds  and  not  possessing  as  efficient  therapeutic  pro- 
perties as  the  others.  He  describes  several  of  the  oleates  (by  him 
termed  true  oleates)  made  by  double  decqmposition,  several  of 
which  are  solid  and  capable  of  being  powdered,  while  others  are 
pasty  masses.  In  using  them  externally,  he  says  they  are  best 
diluted  with  lard  to  a  suitable  strength.  He  objects  strongly  to 
the  petroleum  bases,  such  as  vaseline  or  cosmoline,  being  used  as 
diluents.  He  refers  to  the  oleate  of  aluminium  used  as  an  oint- 
ment— 1  or  2  drachms  to  the  ounce  of  lard, — as  being  a  useful 
astringent  where  there  was  any  muco-purulent  discharge.  Oleate 
of  arsenic,  a  reddish  brown  waxy  substance,  acts  as  an  escharotic, 
5  to  20  or  30  grains  to  an  ounce  forming  a  suitable  ointment. 
Bismuth  oleate  is  useful  in  acne  rosaceae.  Cadmium  oleate,  nickel 
oleate,  silver  oleate  (useful  in  bed  sores),  and  tin  oleate  are  noted ; 
the  last  is  used  for  its  polishing  effect  on  the  nails.  Of  the 
mercuric  and  mercurous  oleates  he  prefers  the  latter  (made  from 
mercurous  nitrate).  It  is  about  one  and  a  half  times  stronger  than 
the  other,  and  has  a  flocculent  leaden  colour,  like  that  of  mercurial 
ointment  (probably  due  to  some  reduction  of  the  mercury  in  it) . 
Zinc  oleate,  made  from  sulphate  of  zinc,  by  double  decomposition 
is  esteemed  by  the  author ;  when  in  the  state  of  powder,  it  forms 
a  white  pearly  dust.  It  has  been  found  very  useful  in  eczema, 
excessive  and  fetid  perspiration  and  tetter.  He  has  not  found  the 
oleates  of  the  alkaloids,  or  rather  oleic  solutions  of  them,  so  useful, 
and  has  especially  failed  to  get  beneficial  effects  from  oleate  of 
quinine  applied  externally. 

Unguentum  Hydrargyri,  Pilula  Hydrargyri,  and  Hydrargyrum 
cum  Creta:  their  Preparation  on  the  Large  Scale.  Dr.  A. 
Sommer.     (Journ.  Soc.  Chem.  Ind.,  January  29, 1885.) 

Unguentum  Hydrargyri. — In  the  preparation  of  this  substance  the 
author  first  draws  attention  to  the  fact  that  mercury  is  capable  of 
more  rapid  extinction,  or  being  brought  to  a  finer  state  of  sub-divi- 
sion, by  prolonged  agitation  with  such  liquids  as  turpentine,  olive 
oil,  or  resinous  tinctures  (e.g.,  tr.  tolu  and  tr.  benzoin),  than  by  the 
present  mode  of  trituration  with  fat.     For  the  preparation  on  the 
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large  scale  of  a  commercial  mercurial  ointment,  the  author  advo- 
cates the  use  of  the  following  formula  and  method  of  manipula- 
tion : — 

Mercury 50  lbs. 

Olive  Oil 4   „ 

Eesin 4    „ 

Fresh  Beef  Tallow 42^,, 

Upon  a  solid  board,  which  accurately  fits  into  the  frame  of  a  sifting 
machine  having  a  horizontal  motion,  are  fastened,  by  means  of 
wires  and  wooden  cross-pieces,  two  ordinary  iron  mercury  flasks. 
Into  each  flask  are  poured  25  lbs  of  mercury  and  2  lbs  of  olive  oil. 
The  plugs  are  then  tightly  screwed  into  the  openings  of  the  flasks, 
and  the  whole  apparatus  is  laid  in  the  aforesaid  frame.  The  latter, 
Avhich  is  attached  to  an  eccentric  crank,  is  then  set  in  motion  by 
connecting  this  by  means  of  a  belt  and  pulleys  with  the  shaft- 
ing of  a  steam  motor,  and  allowed  to  be  shaken  for  about  eight 
hours.  At  the  end  of  this  time  the  mercury  is  in  so  fine  a  state  of 
division  that  a  magnifying  glass  with  a  power  of  ten  diameters  will 
show  no  globules  of  mercury.  In  the  meantime  the  beef  suet  is 
melted,  and,  after  liquefaction,  allowed  to  cool  to  about  50°  C. 
The  contents  of  the  two  flasks  are  then  emptied  into  a  capacious 
pan,  and  about  one-fifth  of  the  mixture  of  liquefied  fat  and  resin 
added.  This  mixture  is  then  vigorously  stirred  till  it  has  become 
semi-solid,  when  another  portion  of  the  liquid  fat,  which,  of  course 
by  very  little  warmth,  must  be  kept  as  near  as  possible  to  50°  C, 
is  added  to  it.  These  additions  and  subsequent  incorporations  of 
liquid  fat  are  continued  until  all  of  it  has  been  added,  observing 
the  precaution  never  to  make  any  new  additions  before  the  previous 
one  with  the  mercurial  mixture  has  cooled  down  to  a  semi-solid 
state.  To  insure  complete  homogeneity,  the  ointment  while  still 
warm  is  passed  through  an  ordinary  iron  paint  mill. 

Filula  Hydrargyri. — Eor  the  preparation  of  this  compound  the 
author  adopts  a  similar  method  for  the  extinction  of  the  mercury, 
and  gives  the  following  formula : — 


Mercury 25  lbs. 

Glycerine  ....    2  lbs.  5^  ozs. 

Water, 

Alcohol     .     .     .      each,  9J  fl.  oz. 

Powdered  Liquorice-root  .       3  oz.; 


Mixture  for  one 
mercury  flask. 


The  ingredients  are  all  placed  in  an  iron  mercury  flask,  which  is 
shaken  precisely  in  the  same  manner  and  by  the  machme  described 
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above  under  mercurial  ointment.  After  eight  hours  of  shakin 
the  mercury  is  found  to  be  finely  divided.  The  contents  of  the 
flask  are  then  poured  into  a  large  dish,  and  honey,  with  energetic 
agitation,  added.  When  the  mixture  has  become  perfectly  homo- 
geneous, proper  proportions  of  powdered  rose  leaves,  marshmallow 
and  liquorice  root,  that  are  requisite  for  75  lbs.  of  blue  pill  mass, 
are  incorporated.  The  mass  is  further  kneaded  by  means  of  a 
long  wooden  lever  firmly  attached  to  a  wooden  bench  or  table. 

Hydrargyrum  cum  Cretd. — Under  this  head  the  author  describes 
in  detail  a  well-known  process,  which  consists  of  introducing  the 
necessary  ingredients,  together  with  iron  balls,  into  a  large  barrel, 
and  rotating  the  latter  on  its  axis  by  the  aid  of  a  steam  motor  for 
ten  hours,  at  the  end  of  which  time  the  mercury  was  found  to  be 
thoroughly  incorporated. 

The  Preparation  and  Characters  of  Extract  of  Calabar  Bean. 
A.  Gibson.  (Abstract  of  a  paper  read  at  a  meeting  of  the 
North  British  Branch  of  the  Pharmaceutical  Society,  January  14, 
1885  ;  and  published  in  Pharm.  Journ.,  3rd  series,  xv.  593.) 

Having  found  in  some  preliminary  experiments  that  the  yield 
of  this  extract  increases  as  the  alcoholic  menstruum  is  diluted, 
the  author  prepared  several  extracts  with  alcohol  of  four  different 
strengths,  and  obtained  the  following  results  : — 

Menstruum,  Rectified  Spirit. 

Extract  A. — Four  ounces  of  the  bean  in  coarse  powder  were 
macerated  and  percolated  according  to  the  official  directions  ;  the 
percolate  measured  21  ounces. 

Half  an  ounce  of  the  percolate  evaporated  on  the  water-bath 
yielded  0'55  grain  of  extract,  equivalent  to  23*1  grains  from  the 
four  ounces,  or  1-32  per  cent. 

Menstruum,  Alcohol,  66  per  cent. 

Extract  B. — Four  ounces  of  bean  treated  with  the  menstruum  ; 
the  percolate  measured  19  ounces. 

Half  an  ounce  of  the  percolate  yielded  2*1  grains  of  extract, 
showing  a  total  of  79  8  grains,  or  4*56  per  cent. 

Menstruum,,  AlcoJiol,  58  per  cent. 

Extract  C. — Four  ounces  of  bean  treated  with  this  menstruum ; 
the  percolate  measures  19  ounces. 

Half  an  ounce  of  the  percolate  yielded  3*05  grains  of  extract ; 
total  yield  115 "9  grains,  or  6*62  per  cent. 
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Menstruum,  Proof  Spirit. 

Extract  D, — Four  ounces  of  beau  treated  with  this  menstruum  ; 
the  percolate  measured  19  ounces. 

Half  an  ounce  of  the  percolate  yielded  4"35  grains  of  extract ; 
total  yield  165'3  grains,  or  9'44  per  cent. 

The  resulting  extracts  showed  the  following  characters  : — 

Extract  A. — A  pale  brown,  homogeneous  and  viscid  extract,  with 
a  somewhat  fatty  feeling  when  rubbed  between  the  finger  and 
thumb. 

Extract  B. — Similar,  but  when  rubbed,  a  slight  stickiness  is  felt. 

Extract  C. — A  brown,  homogeneous  and  stringy  extract. 

Extract  E. — A  dark  brown  extract,  with  black  patches  of 
resinous  matter  intermixed.  The  stringiness  is  more  marked  than 
in  extract  G. 

In  their  behaviour  towards  water  the  extracts  showed  marked 
differences,  as  will  be  seen  from  the  following  observations. 

1.  Extract  A. — 0"26  gram  taken  and  triturated  with  cold  dis- 
tilled water  (25  c.c.  used).  The  extract  disintegrated  in  the 
mortar  with  difficulty ;  but  after  diligent  use  of  the  pestle  it  was 
thoroughly  divided,  forming  a  milky  emulsion,  which  was  then 
thrown  on  a  wet  filter.  The  solution  filtered  very  slowly  and 
was  colourless.  On  evaporation  the  filtrate  yielded  0*08  gram  of 
extractive,  equivalent  to  30*76  per  cent. 

2.  Extract  B. — 0*21  gram  similarly  treated,  disintegrated  more 
readily,  and  gave  a  straw  coloured  emulsion,  yielding  a  coloured 
filtrate,  which,  on  evaporation,  left  0*12  gram  or  57*14  per  cent,  of 
extractive. 

3. — Extract  C. — 0*26  gram  taken.  This  extract  was  readily 
miscible  with  the  water,  and  gave  a  coloured  and  somewhat  opaque 
solution.     The  extractive  obtained  was  0*21  gram,  or  80*  76  per  cent. 

4.  Extract  D. — 0*372  gram  taken.  This  extract  was  also  readily 
miscible  with  the  water,  and  gave  a  pale  brown  but  clear  solution. 
The  yield  of  extractive  was  0*33  gram,  or  88*7  per  cent. 

From  these  results  it  is  evident  that  any  extract  of  calabar  bean 
which  is  found  to  be  miscible  with  water,  has  not  been  prepared 
in  strict  accordance  with  the  official  directions. 

For  the  purpose  of  determining  the  alkaloidal  value  of  the  four 
extracts  above  described,  a  weighed  quantity  of  each  was  treated 
with  water  acidulated  with  acetic  acid  and  lead  acetate  added  in 
excess,  to  precipitate  colouring  and  resinous  matter.  After  filtra- 
tion, the  excess  of  lead  was  precipitated  with  sulphuretted  hydro- 
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gen,  and  the  liquid  boiled  and  filtered,  then  evaporated  to  dryness 
and  weighed — (call  this  "  Extractive  ").  The  residue  was  again 
dissolved  in  distilled  water  and  rendered  alkaline  with  ammonium 
carbonate.  This  was  shaken  with  chloroform,  the  latter  separated, 
filtered,  and  evaporated  to  dryness,  the  weight  being  that  of 
alkaloid  present.  0*5  gram  of  extract  was  used  in  each  case,  and 
the  following  results  were  obtained  : — 


Extract  A.  Extractive 

0-21 

gram -=42    percent. 

Alkaloid 

0-025 

=  5 

Extract  B.  Extractive 

0-365 

=  73 

Alkaloid 

0-013 

=  2-6 

Extract  C.  Extractive 

0-40 

=  80 

„             Alkaloid 

.     0-009 

=   1-8 

Extract  D.  Extractive 

0-432 

=  86-4 

Alkaloid 

0-006 

=   1-2 

In  alkaloid  value  the  official  extract  is  therefore  the  highest ; 
but  when  it  comes  to  the  question  which  is  the  best  menstruum, 
it  will  be  seen  that  rectified  spirit  is  not  the  best.  The  official 
extract  contains  the  most  alkaloid,  because  it  contains  less  ex- 
tractive than  the  others.  The  following  comparison  shows  the 
relative  action  of  each  menstruum. 

Extract  obtained  from  4  ounces  of  the  Drug. 

Rectified  spirit,  23-1  grains,  showing  5  per  cent,  alka- 
loid, or  1-155  grain. 

Alcohol,  66  per  cent.,  79-8  grains,  showing  2-6  per 
cent,  alkaloid,  or  2-074  grains. 

Alkaloid,  58  per  cent.,  115-9  grains,  showing  1-8  per 
cent,  alkaloid,  or  2-086  grains. 

Proof  spirit,  165-3  grains,  showing  1-2  per  cent,  alka- 
loid, or  1-983  grains. 

The  author  adds  that,  if  the  Extract  B  were  found  to  contain 
sufficient  alkaloid  for  therapeutic  purposes,  the  compilers  of  the 
Pharmacopoeia  might  consider  whether  they  should  not  allow  this 
to  take  the  place  of  the  present  extract ;  but  that  apart  from  this, 
it  is  worthy  of  note  that  66  per  cent,  alcohol  is  of  all  alcoholic 
menstrua  the  best  suited  for  the  full  extraction  of  the  alkaloid, 
while  those  of  a  lower  percentage  appear  to  be  inadmissible  on 
account  of  the  large  quantity  of  extractive  matter  dissolved  by 
them. 

Examination  of  Commercial  Specimens  of  Extract  of  Calabar 
Bean.      P.   MacEwan.      (JPharm.  J.ourn.f  3rd  series,   xv.    594.) 
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The  extracts  reported  upon  in  this  paper  varied  considerably  in 
consistence,  but  their  colour  was  the  same,  a  brown-black,  and  not 
the  pale  brown  noted  by  Mr.  Gribson  (see  preceding  abstract).  The 
author  presumes  that  the  darker  colour  is  an  unavoidable  con- 
sequence of  manufacture  on  the  large  scale.  Extract  No.  1  was 
quite  granular,  minute  black  granules  being  imbedded  in  a  brown 
fatty  extract.  This  extract  was  further  peculiar  in  the  naphtha 
odour  which  it  possessed,  the  residuum  evidently  of  methylated 
spirit  used  in  its  manufacture.  From  Nos.  2,  3,  and  5,  a  film  of 
oil  exuded  on  standing.  This  separation  of  oil  is  not  inconsistent 
with  careful  manufacture,  because  the  bean  contains  oil,  which 
is  extracted  by  the  proper  menstruum.  No.  5  was  semi-liquid 
when  received.  Nos.  6,  7,  and  8,  were  easily  miscible  with  water ; 
the  others  were  not.  On  examining  the  samples  by  Gibson's 
method  (see  preceding  abstract),  the  author  obtained  the  follow- 
ing results,  showing  an  enormous  variation  of  the  different 
samples : — 

Extract  No.  1.    Taken         0-525  gram,  which  yielded 


Extractive  0-27 
Alkaloid      0-055 

No.  2.    Taken  0-53 

Extractive  0-195 
Alkaloid      0-03 

No.  3.    Taken         0-55 
Extractive  0-3 
Alkaloid      0-03 

No.  4.    Taken         0-38 
Extractive  0-135 
Alkaloid      0-015 

No.  5.    Taken         0-155 
Extractive  0-07 
Alkaloid      0-006 

No.  6.    Taken  0-45 

Extractive  0-315 
Alkaloid      0-08 

No.  7.    Taken         0-5 

Extractive  0-255 
Alkaloid      0-008 

No.  8.  Taken  0-54 
Extractive  0-42 
Alkaloid      0-006 


=  51-42  per  cent. 
=  10-47 

which  yielded 
=  36-79  per  cent. 
=     5-66 

which  yielded 
=  54-54  per  cent. 
=     5-45         „ 

which  yielded 
=  35-52  per  cent. 
=     3-94        „ 

which  yielded 
=  45-15  per  cent. 
=     3-87 

which  yielded 
=  70  per  cent. 
=     6-6 

which  yielded 
=  52  per  cent. 
=     1-6 

which  yielded 
=  77-7    per  cent. 
=     1-1 


The  remainder  of  the  paper  deals  with  considerations  of  the 
causes  of  this  great  variability. 

Extract  of  Malt.  E .  A.  M  o  r i  t  z  and  A.Hartley.  (Bied.  Centr., 
1884,  404-406.)     The  authors  have  studied  the  action  of  different 
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waters,  with  and  without  the  addition  of  mineral  salts,  in  the 
preparation  of  malt  extract.  The  fresh  malt  experimented  with 
was  found  to  contain  2'01*  per  cent,  of  nitrogen  =  12"68  per  cent,  of 
albuminoids.  The  mean  results  of  their  determinations  are 
embodied  in  the  following  table  : — 


Niti-ogen. 


Average  Albuminoids. 


I 


Distilled  Water + Nag  C  O3  . 
Pure  Distilled  Water  .  . 
Distilled  Water +  Na  CI      . 

„      +MgS04 
York  Well  Water      .     .     . 
New  Eiver  Water      .     .     . 
Distilled  Water  +  Burton  Crystals 

„      +Ca(N03)2  .     . 


0-667 

0-71 

0-832 

0-903 

0-910 

0-966 

0-982 

1-098 


4-220 

4-49 

5-270 

5.710 

5-760 

6-114 

6-220 

6-920 


The  authors  conclude  that  the  mineral  constituents  not  only 
affect  materially  the  solubility  of  albuminoid  substances  in  malt, 
but  also  exert  a  direct  influence  on  the  fermentation. 

Fluid  Extract  of  Convallaria  Majalis.  W.  E,  Cassell.  (Amer. 
Journ.  Pharm.,  December,  1884.)  The  most' satisfactory  results, 
according  to  the  author,  are  obtained  by  using  for  sixteeen  troy 
ounces  of  the  drug  a  menstruum  composed  of  three  fluid  ounces  of 
glycerine,  five  fluid  ounces  of  water,  and  eight  fluid  ounces  of 
alcohol,  and  exhausting  finally  with  dilute  alcohol.  Fourteen 
fluid  ounces  of  the  percolate  are  reserved,  and  the  remainder  is 
mixed  with  one  fluid  ounce  of  glycerine,  evaporated  to  two  fluid 
ounces,  and  mixed  with  the  reserved  portion. 

Maceration  and  Percolation.  B.  Dietrich.  (Ghem.  and 
Brugg.,  May,  1885.)  The  author  reports  the  results  of  a  series  of 
tinctures  made  (a)  by  percolation,  according  to  the  process  of  the 
U.  S.  Pharmacopoeia,  and  (6)  by  his  own  maceration  method, 
whereby,  in  order  to  compare  fairly  with  the  percolation  process, 
the  loss  of  spirit  involved  was  subsequently  added.  .  The  compari- 
son extends  only  to  the  specific  gravities  of  the  tinctures  obtained, 
these  are  also  compared  w4th  the  specific  gravity  of  tinctures  in 
store,  made  according  to  the  German  Pharmacopoeia.  That  the 
latter  are  generally  higher  is  due  to  the  fact  that  the  alcohol  lost 
by  the  method  of  extraction  was  not  subsequently  added. 


226 


YEAE-BOOK   OF   PHARMACY. 


Tincture. 


Absinthe    . 
Aconite 
Arnica  .     . 
Orange  Peel 
Calamus     . 
Cantharides 
Capsicum  . 
Cinchona   . 
Cinnamon  . 
Colchicum . 
Colocynth  . 
Digitalis     . 
Gentian 
Ipecacuanha 
Myrrh    .     . 
Pimpinella 
Squills 
Strychnine 
Valesian     . 
Ginger  .     . 


Prepared 
by  Maceration. 


•906 

•906 

•904 

•921 

•901 

•834 

•838 

•917 

•9085 

•895 

•843 

•9075 

•918 

•900 

•848 

•910 

•948 

•904 

•9105 

•900 


Prepared 
by  Percolation, 

In  Store. 

•903 

•907 

•908 

•907 

•906 

•910 

•919 

•919 

•902 

•911 

•834 

•838 

•842 

•842 

•9125 

•916 

•8965 

•908 

•898 

•905 

•843 

•840 

•906 

•910 

•915 

•921 

•898 

•901 

•848 

•848 

•9085 

•915 

•920 

•9465 

•898 

•900 

•9075 

•912 

•895 

•900 

The  author  concludes,  therefore,  that  percolation  is  not  equal  to 
maceration  when  hard  substances  have  to  be  extracted,  but  is  pre- 
ferable in  the  case  of  porous  substances,  such  as  arnica,  calamus, 
capsicum,  and  colocynth.  On  the  whole,  however,  considering  the 
loss  of  alcohol  due  to  slow  dropping,  he  does  not  think  the  slight 
advantages  of  the  percolation  method  in  any  case  sufficient  to 
justify  its  adoption. 

In  preparing  extracts  the  advantages  are,  according  to  the 
author,  still  more  on  the  side  of  maceration,  since  an  average  press 
exerts  a  pressure  of  from  40  to  50  atmospheres,  which  is  far 
greater  than  that  which  can  be  obtained  by  the  best  percolator ; 
while  the  maceration  process  is  the  shorter  of  the  two. 

A  New  Form  of  Apparatus  for  Continaons  Percolation  with 
Boiling  Muids.  Dr.  J.  C.  Thresh.  (Pharm.  Journ.,  3rd  series, 
XV.  281.)  The  apparatus  recommended  consists  of  three  parts  : 
the  flask  to  contain  the  solvent ;  the  percolator ;  and  a  long 
condensing  tube. 

The  flask,  which  may  be  of  any  desired  capacity,  has  a  long 
neck  and  thickened  lip,  ground  flat  on  the  upper  surface. 

The  percolator  is  a  cylindrical  tube,  a  little  shorter  than  the 
neck  of  the  flask,  and  in  diameter  one-eighth  to  one-fourth  of  an 
inch  smaller  than  the  latter.  The  mouth  of  the  tube  bears  a 
thickened  flange,  groand  on  both  its  upper  and  lower   surfaces. 
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The  bottom  of  the  tube  is  puntied  and  perforated,  and  drawn  out 
at  the  centre  into  a  fine  tube,  curved  at  the  apex,  and  nearly  as 
long  as  the  percolator. 

The  condenser  is  simply  a  long  glass  tube  with  conical  funnel- 
shaped  mouth  and  thickened  rim,  ground  on  the  upper  surface. 

A  little  cotton  wool  being  placed  in  the  bottom  of  the  percolator, 
the  substance  to  be  exhausted  is  introduced  and  packed.  Upon 
this  is  laid  a  little  wool  (or  disc  of  filter  paper),  and  finally  a  thin 
ring  of  cork  fitting  the  tube  somewhat  tightly.  A  sufficient  quan- 
tity of  menstruum  being  placed  in  the  flask,  a  thin  ring  of  cork  is 
pushed  down  over  the  percolator,  and  the  latter  fitted  in  the  neck 
of  the  flask.  Another  cork  disc  is  laid  upon  the  mouth  of  the 
tube  and  the  funnel  of  the  condenser  applied  to  it,  and  the  whole 
secured  together  by  a  little  string  or  wire. 

A  w^oodcut  illustration  accompanies  the  author's  description  in 
the  Pharmaceutical  Journal. 

The  action  of  the  apparatus  is  obvious.  With  very  volatile 
liquids  it  is  advisable  to  pass  the  condensing  tube  through  a  wider 
tube,  through  which  a  current  of  cold  water  is  constantly  flowing. 

The  author  has  used  this  form  of  percolator  with  the  best 
success  in  the  proximate  analysis  of  drugs,  to  effect  exhaustion 
with  boiling  ether  or  petroleum  spirit,  and  also  in  the  extraction 
of  fat  from  milk  residues. 

Apparatus  for  Continuous  Percolation  witli  Boiling  Fluids.  W. 
Watson  Will.  (Pharm.  Journ.,  3rd  series,  xv.  363.)  The  ap- 
paratus recommended  by  the  author  for  the  estimation  of  cinchona 
barks,  scammony,  etc.,  consists  of  the  following  parts : — 

1.  An  ordinary  flask,  with  a  long  narrow  neck,  and  fitted  with 
a  perforated  sound  cork,  or  india-rubber  stopper. 

2.  A  half -ounce  glass  syringe,  having  its  lower  end  stopped  by  a 
small  plug  of  cotton  wool ;  the  upper  end  is  closed  by  a  perforated 
cork,  through  which  passes  the  pointed  end  of  the  condensing 
tube,  thus  fixing  the  two  tubes  firmly  together. 

3.  A  long  glass  tube  pointed  at  one  end  and  having  a  small  hole 
made  near  the  pointed  end  to  admit  of  the  entering  vapour  to  be 
condensed. 

4.  Another,  but  wider  glass  tube,  drawn  out  at  one  end,  so  as  to 
admit  of  a  perforated  cork,  through  which  passes  the  upper  limb 
of  the  condensing  tube.  Near  the  lower  end  of  this  tube  a  small 
hole  is  made,  into  which  is  fixed  a  narrow  glass  tube,  to  which  is 
attached  a  piece  of  india-rubber  tubing,  and  if  necessary  closed 
by  a  clamp. 
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The  working  of  the  apparatus  is  very  simple.  Having  placed 
the  substance  to  be  exhausted  in  the  tube  2,  the  condensing  tube 
is  now  firmly  fixed  into  position  and  the  liquid  used  for  exhausting 
is  poured  down  the  tube.  A  current  of  cold  water  is  now  allowed 
to  flow  into  tube  4,  this  being  regulated  by  means  of  the  clamp. 
Heat  is  now  applied  to  the  flask,  when  the  vapour  passes  up  and 
enters  tube  3,  where  it  condenses  in  the  upper  limb  and  flows  back 
into  the  percolator. 

Succus  Taraxaci.  W.  Elborne  and  H.  Wilson.  (From  a 
paper  read  before  the  Pharmaceutical  Society,  April  1,  1885,  and 
published  in  the  Pharmaceutical  Journal,  3rd  series,  xv.  832.) 
The  authors  have  examined  a  number  of  specimens  of  this  pre- 
paration by  the  following  method : — The  specific  gravity  of  the 
whole  of  the  above  samples  having  been  taken,  half  an  ounce  of 
each  was  evaporated  in  a  water  bath,  dried,  and  weighed.  The 
residue  was  then  treated  with  absolute  alcohol,  and  the  alcoholic 
extract  evaporated  to  dryness  and  weighed.  The  results  obtained 
are  shown  in  the  annexed  table. 


Authentic 
Samples. 

Purchased  Samples. 

Autumnal 
Root. 

Spring 
Root. 

London 

Liver- 
pool. 

Man- 
chester. 

Birming. 
ham. 

Edin- 
burgh. 

Coven- 
try. 

Specific  gravity  of  crude 
juice  

Specific  gravity  of  Succus 

Extractive  contained  in 
half  fluid  ounce  of 
Succus,  in  grains      .     . 

Amount  of  extractive 
soluble  in  alcohol,  in 
grains 

1-067 
1-021 

23-180 

3-72 

1-049 
1-019 

21-7 

2-8 

1-002 
16-89 

7-28 

•981 
6-97 
1-08 

1-404 
11-19 

1-86 

-977 
7-0 
•93 

•988 
7-13 
1-53 

1-003 
16-27 
1-70 

The  colour  of  the  purchased  samples  was  fairly  constant,  but 
they  varied  considerably  in  taste.  The  colour  of  the  authentic 
samples  was  altogether  darker,  and  the  taste  stronger  than  that  of 
the  purchased  ones. 

Syrup  of  Tolu.  M.  Foumier.  (L' Union  Pharmaceut.,'Decejn.- 
ber,  1884.)  The  author  suggests  the  following  process  as  yielding 
a  much  superior  product  to  that  of  the  Codex  : — 

Fifteen  parts  of  balsam  of  tolu  are  dissolved  in  30  parts  of 
alcohol  of  85  per  cent,  in  a  suitable  vessel  at  as  low  a  temperature 
as  possible;  to  the  solution  are  added  100  parts  of  distilled  or 
boiled  and  filtered  water,  and  the  whole  distilled  until  30  parts  of 


MATERIA    MEDICA    AND    PETAKMACY.  229 

Kiglily  aromatic  alcoholic  distillate  are  obtained.  The  still  hot 
residue  left  in  the  vessel  (flask,  etc.,)  is  then  removed;  this 
consists  of  an  inodorous  and  insipid  soft  resin  and  a  super- 
natant, opaque,  and  highly  aromatic  liquid,  which,  on  cooling, 
separates  some  cinnamic  acid  (coloured  by  resinous  matter) 
amounting  to  about  1*3  per  cent,  of  the  original  weight  of  the 
balsam. 

The  liquid  from  which  the  acid  had  separated  is  first  reduced 
by  evaporation,  if  necessary,  to  70  parts,  then  the  cinnamic  acid  is 
dissolved  in  it  by  the  aid  of  bicarbonate  of  sodium  (about  110  parts 
of  the  latter  for  every  200  parts  of  the  acid),  and  the  alcoholic 
distillate  added,  which  renders  the  liquid  perfectly  clear  and 
transparent.  This  liquid  has  a  faintly  yellow  colour  and  possesses 
a  most  agreeable  taste  and  odoar  (particularly  if  14  parts  of  tolu 
and  1  part  of  benzoin  have  been  used,  instead  of  15  parts  of  tolu), 
and  contains  all  the  cinnamic  acid  in  the  form  of  a  soluble  salt,  as 
well  as  one  of  the  resins  held  in  solution  by  the  excess  of  the  alkaline 
salt.  If  the  distillation  is  carried  on  at  a  high  temperature,  the 
aroma  of  the  product  is  accompanied  by  a  disagreeable  odour  of 
toluene,  but  this  is  easily  avoided. 

To  make  the  syrup,  the  author  used  the  following  proportions : — 

Syrup 950  parts. 

Alcoholate  of  Tolu 50      „ 

Pungency  of  Tincture  of  Iodine.  M.  Lambert.  (Joum.  de 
Pharm.  et  de  Chim.  [5],  ix.  397.)  The  author  states  that  French 
tincture  of  iodine  is  often  observed  to  undergo  change  and  to  give 
off  an  acrid,  irritating  odour.  This  he  traces  to  the  use  of  methyl 
alcohol  in  which  the  presence  of  acetone  as  an  impurity  can  be 
detected.  He  finds  that  if  the  impure  alcohol  be  freed  from 
acetone,  the  purified  spirit  may  be  used  in  the  preparation  of 
tincture  of  iodine  without  inconvenience  ;  but  if  only  traces  of 
acetone  be  added  to  the  tincture  the  objectionable  odour  becomes 
manifest  in  a  few  days.  In  the  author's  opinion  the  iodine  reacting 
upon  the  acetone  produces  an  iodized  acetone  and  acroleine. 

It  will  be  remenibered  that  attention  was  drawn  some  time  ago 
to  the  occasional  pungency  of  samples  of  iodine  liniment  by  P. 
MacEwan  (see  Fharm.  Joum.,  3rd  series,  xiii.  615). 

Tincture  Deposits.  R.  A.  Cripps.  (Pharm.  Joum.,  3rd  series, 
XV.  769.)  The  results  obtained  by  the  author  in  the  examination 
of  the  deposits  from  a  number  of  tinctures  tend  to  show  that  the 
tinctures  of  the  British  Pharmacopoeia  remain  practically  of  the 
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same  strength  for  any  reasonable  time  after  preparation;  at  least^ 
in  so  far  as  may  be  judged  from  the  nature  of  their  deposits, 
although  of  course  changes  may  occur  in  the  clear  liquid  by  which 
the  amount  of  active  principle  may  be  either  raised  or  lessened, 
which  does  not  appear  probable. 

The  Precipitate  from  the  Tincture  of  Sanguinaria.  W.  J. 
McConn.  (Amer.  Journ.  Pharm.,  1884!,  505.)  This  precipitate  is 
shown  by  the  author  to  contain  some  of  the  active  principle 
(alkaloid)  of  the  plant,  and  its  formation  ought  therefore  to  be 
prevented  in  order  to  keep  the  medicinal  activity  of  the  tincture 
unimpaired.  This  may  be  done  by  the  introduction  of  a  small 
proportion  of  potassium  citrate. 

Infusum  Digitalis,  U.  S.  P.  F.  E.  Valentine.  (Amer.  Journ. 
Pharm.,  1884,  504.)  Prepared  with  tincture  of  cinnamon,  ac- 
cording to  the  formula  of  the  U.  S.  P.,  1870,  a  very  unsatisfactory 
infusion  results,  the  objection  arising  from  the  persistent  precipi- 
tate, which  makes  its  appearance  within  a  few  hours  and  continues 
to  form  for  a  long  time  afterwards.  The  author's  examination  of 
this  precipitate  shows  it  to  be  an  altered  form  of  tannic  acid, 
emanating  from  the  cinnamon,  and  containing  no  digitalin  or 
active  principle  of  foxglove. 

The  formation  of  this  precipitate  may  be  prevented  by  the 
addition  of  one  ounce  of  glycerine  to  each  pint  of  the  infusion. 

Pills.  J.  Ince.  (Pharm.  Journ.,  3rd  series,  xv.  1009-1012,  and 
1027-1032.)  This  is  a  very  elaborate  report  on  a  great  variety 
of  pill  masses  and  the  excipients  used  for  them,  conveying  a  large 
amount  of  general  information  of  great  value  to  the  yoang  or  less 
experienced  pharmacist.  As  the  paper  is  not  suited  for  useful 
abstraction,  the  reader  is  referred  to  the  original  article. 

Inquiry  into  the  Reducing  Action  of  Vaseline  and  Paraffin  on 
Permanganate  of  Potassium  and  Nitrate  of  Silver  when  contained 
in  Pills.  G.  Smith.  (Pharm.  Journ.,  3rd  series,  xv.  21.)  The 
author's  experiments  were  conducted  with  pills  made  with  an 
excipient  composed  of  2  parts  of  vaseline,  1  part  of  paraffin  wax, 
and  3  parts  of  kaolin,  as  suggested  by  Martindale,  and  contained 
2  grains  of  the  salt  (permanganate  or  silver  nitrate)  to  3  grains  of 
excipient  in  ea<;h  pill.  His  results  show  that  this  excipient  has 
no  reducing  action  on  nitrate  of  silver,  but  that  in  the  case  of  per- 
manganate about  47  per  cent,  of  the  salt  were  found  to  have 
undergone  reduction,  53  per  cent,  being  left  in  an  undecomposed 
condition.  These  results  were  obtained  by  examining  the  pills 
after  the  sandarac  coating  had   been  removed  from  the  pills  by 


MATERIA  MEDICA  AND  PHARMACY.  231 

scraping,  as  it  was  found  that  this  coating  exercised  a  very  marked 
reducing  effect  as  soon  as  it  passed  into  solution,  so  much  so  that 
the  tests  indicated  only  30  instead  of  53  per  cent,  of  undecomposed 
permanganate.  The  author,  therefore,  arrives  at  the  conclusion 
that  sandarac  coating,  or  any  organic  resinous  coating  whatever, 
is  inadmissible  with  pills  containing  permanganate  of  potassium. 
He  finds  that  pills  coated  with  a  mixture  of  white  vaseline  and 
paraffin  wax  can  be  sugar-coated  in  the  usual  manner  without 
much  difficulty. 

The  pills  were  tested  after  they  had  been  kept  for  eighteen 
months. 

The  Assay  of  Spiritus  JEtheris  Nitrosi.  T.  S.  Dymond. 
(Pharm.  Journ.,  3rd  series,  xv.  101.)  The  author  reviews  the 
various  methods  in  use  for  estimating  the  proportion  of  ethyl 
nitrite  in  spirit  of  nitrous  ether,  and  expresses  himself  in  favour  of 
Eykman's  process,  which  consists  in  the  measurement  of  the 
volume  of  nitric  oxide  given  off  when  the  spirit  is  heated  with  an 
acid  solution  of  ferrous  sulphate.  The  results  of  his  own  experi- 
ments show  that  this  process  is  trustworthy,  no  matter  whether 
the  solutions  are  stronger  or  weaker  than  the  official  or  commercial 
varieties  of  the  spirit  of  nitrous  ether. 

The  Assay  of  Nitrous  Ether.  D.  B.  Dott.  (Pharm.  Journ.,  3rd 
series,  xv.  492.)  A  short  time  ago  the  author  published  a  process 
for  the  estimation  of  ethyl  nitrite  in  spirit  of  nitrous  ether,  which 
was  based  on  the  liberation  of  iodine  from  potassium  iodide  and 
its  subsequent  determination  by  titration  with  sodium  hyposulphite. 
In  consequence  of  some  adverse  criticism  and  misunderstanding 
to  which  this  method  has  given  rise,  he  has  now  carefully  re- 
investigated the  subject,  with  the  result  of  confirming  the  practi- 
cal utility  of  the  process.  In  his  former  paper  (abstract,  Year-Booh 
of  Pharmacy,  1884,  268),  he  recommended  the  use  of  a  certain  pro- 
portion of  spirit  along  with  the  potassium  iodide  solution,  in  order 
to  avoid  loss  of  ether,  but  he  has  since  found  that  an  excess  of 
alcohol  does  more  harm  than  good.  He  has  obtained  fairly  con- 
cordant results  by  the  following  modus  operandi  : — Dissolve  (in  a 
small  flat  basin)  1  gram  of  potassium  iodide  in  20  c.c.  of  water, 
add  10  c.c.  of  alcohol,  and  then  5  c.c.  of  the  sample  to  be  tested. 
Mix  by  stirring.  Now  add  5  c.c.  dilute  sulphuric  acid,  leave  for 
an  hour,  then  titrate  the  iodine  with  decinormal  hyposulphite. 
The  number  of  c.c.  multiplied  by  0*1666  gives  the  percentage  by 
volume  of  ethyl  nitrate  equivalent  to  the  iodine  liberated,  assuming 
that  the  specific  gravity  of  that  ether  is  0'900.     Worked  in  this 
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manner  tlie  process  gives  results  sufficiently  accurate  for  all 
practical  purposes,  as  may  be  seen  from  the  experiments  recorded 
in  the  paper. 

The  Assay  of  Spirit  of  Nitrous  Ether.  A.  H.  Allen.  (Pharm. 
Journ.,  3rd  series,  xv.  673.)  The  process  recommended  by  the 
author  is,  like  that  suggested  by  Dott  (see  p.  23),  based  on  the 
reaction  between  nitrous  ether  and  an  acidulated  solution  of 
potassium  iodide,  but  differs  from  it  in  this,  that  the  proportion 
of  nitrous  ether  present  is  deduced,  not  from  the  amount  of  iodine 
liberated,  as  in  Dott's  process,  but  from  the  volume  of  nitHc  oxide 
gas  evolved  in  the  reaction.  The  following  modus  operandi  is 
suggested: — 

A  nitrometer  should  be  filled  with  strong  brine,  and  5  c.c.  of  the 
sample  to  be  tested  should  then  be  placed  in  the  cup  of  the  nitro- 
meter, and  allowed  to  enter  through  the  tap,  taking  care  that  no 
air  gets  in  at  the  same  time.  Five  c.c.  of  a  strong  solution  of 
potassium  iodide  is  next  allowed  to  enter,  and  this  is  followed  by 
about  5  c.c.  of  dilute  sulphuric  acid.  Effervescence  immediately 
ensues,  and,  if  the  tube  be  vigorously  agitated  at  intervals,  the 
reaction  is  complete  in  five  minutes,  when  the  level  of  the  liquid 
in  the  two  limbs  of  the  nitrometer  is  adjusted,  and  the  volume  of 
nitric  oxide  gas  read  off.  If  the  volume  of  gas  evolved  be  small, 
another  5  c.c.  of  the  sample  should  be  let  into  the  nitrometer,  and 
the  agitation  repeated.  The  calculation  is  the  same  as  in  Eykman's 
process,  the  reaction  being : — 

(C2H5)N02  +  KI  +  H2S04=(C2H5)OH  +  KHS04  +  I  +  NO. 

Thus,  75  parts  by  weight  of  ethyl  nitrite  evolve  30  of  nitric 
oxide  gas.  When  strictly  accurate  results  are  not  required,  the 
volume  of  gas  need  not  be  corrected  for  variations  of  pressure  tem- 
perature, and  tension  of  aqueous  vapour,  and  if  these  considerations 
be  omitted,  the  calculation  is  much  simplified.  Thus,  if  0*030 
gram  of  nitric  oxide  (representing  0*075  gram  of  Co  H5  N  Og) 
under  the  ordinary  conditions  of  pressure  and  temperature  be 
taken  to  measure  23*55  c.c,  then — 

volume  of  gas  in  c.c.  x  0*3185  _ 

measure  of  sample  in  c.c.  x  density  of  sample 

percentage  by  weight  of  Cg  Hg  N  Og- 

If  the  density  of  the  sample  be  omitted  from  the  equation,  the 
result  will  be  the  number  of  grams  of  ethyl  nitrite  per  100  c.c.  of 
the  sample. 
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The  nitrometer  method  gives  very  good  results  with  pure 
sodium  nitrite  employed  in  known  quantity.  The  results  with 
spirit  of  nitrous  ether  are  somewhat  higher  than  those  by  Eyk- 
man's  method,  the  difference  being  least  when  sodium  chloride  is 
employed  in  the  latter  process,  and  time  given  for  the  ferroas 
solution  to  react  thoroughly  on  the  solution  of  ethyl  nitrite.  In 
the  author's  opinion,  the  results  by  the  iodide  method  are  more 
accurate  than  those  by  Eykman's  process. 

The  author  has  also  tried  Dott's  method,  which  he  finds  to  give 
fairly  approximate  results,  somewhat  in  excess  of  the  truth. 

The  Assay  of  Spirit  of  Nitrous  Ether.  D .  B .  D  o 1 1 .  (Abstract 
of  a  paper  read  before  the  North  British  Branch  of  the  Pharma- 
ceutical Society,  Feb.  18th,  1885,  and  published  in  the  Pharm. 
Journ.,  3rd  series,  xv.  697.)  The  author  has  again  tested  some  of 
the  principal  processes  for  this  assay.  He  rejects  the  saponification 
method  as  less  trustworthy  and  more  tedious  than  the  others  dealt 
with  in  his  paper.  Eykman's  process  he  again  finds  to  be  accurate 
and  excellently  suited  for  the  analytical  laboratory,  though  not  so 
well  adapted  as  a  pharmacopoeia  test. 

The  iodide  method  devised  by  himself,  if  applied  in  the  im- 
proved mode  now  suggested  by  him,  is  stated  to  give  very  satis- 
factory results.  It  is  not  intended  to  compete  with  Eykman's 
process  for  accuracy,  but  is  considered  by  him  as  sufficiently 
accurate  for  all  practical  purposes,  and  moreover  very  simple  in 
its  application.  He  uses  solution  of  potassium  iodide  (1  gram  in 
10  c.c.)  ;  solution  of  potassium  bicarbonate  (1  to  7)  ;  and  dilute 
sulphuric  acid  (B.  P.).  Ten  c.c.  each  of  iodide  solution,  of  the 
bicarbonate  solution,  and  of  rectified  spirit  are  mixed  in  a  small 
basin.  Five  c.c.  of  the  sample  to  be  tested  are  then  added,  and  10 
c.c.  of  the  acid  gently  poured  in.  After  half  an  hour  the  iodine  is 
titrated  with  standard  thiosulphate  solution,  and  the  percentage  of 
ethyl  nitrite  found  by  a  simple  calculation. 

The  author  has  also  tried  Allen's  method  (preceding  abstract), 
which  he  finds  to  give  very  good  results,  though  decidedly  higher 
than  Eykman's.  He  attributes  this  difference  to  the  higher 
vapour-pressure  of  the  alcohol  and  ethers  as  compared  with 
water,  and  is  inclined  to  regard  the  mean  result  of  Eykman 
and  Allen's  processes  as  the  nearest  approximation  to  truth. 

Another  method  referred  to  by  the  author  is  based  on  the 
reaction  of  urea  with  nitrites,  which  takes  place  in  accordance 
with  the  following  equation  : — 

CONgH^  +  2EtN03  =  CO2  +  4N+  2EtH0  +  HoO. 
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The  gas  mixture  is  measured,  the  carbonic  anhydride  then  ab- 
sorbed by  potash,  and  the  volume  of  the  residual  nitrogen 
calculated  for  nitrous  ether.  The  results  are  satisfactory ;  but 
since  there  are  other  equally  accurate  and  more  economical 
methods,  the  author  doubts  whether  this  one  will  come  into 
practical  use. 

The  paper  ends  with  the  following  tabular  statement  of  the 
results  of  analyses  by  various  processes  : — 


Sample. 

Eykman. 

Iodide. 

Saponification. 

A 

1-46 

1-47 

1-45 

B 

2-38 

2-41 

2-18 

C 

2-94 

2-89 

2-81 

D 

2-39 

2-30 

214 

E 

2-73 

2-67 

2-67 

F 

300 

3-07 

3-08 

G 

3-37 

3-28 

3-26 

Examination  of  some  Old  Specimens  of  Sweet  Spirit  of  Nitre. 
P.  Mac E wan.  (Pharm.  Journ.,  3rd  series,  xv.  675.)  It  is 
shown  in  this  research  that  in  the  course  of  time  the  nitrous 
constituent  of  sweet  spirit  of  nitre  entirely  disappears ;  that 
aldehyde,  one  of  the  most  readily  oxidizable  bodies  remains  ;  and 
that  in  sweet  spirit  of  nitre  made  from  methylated  spirit,  formic 
acid  is  one  of  the  products  of  decomposition. 

Tasteless  and  Odourless  Solution  of  Ammonium  Valerianate. 
R.  Rother.  (Amer.  Journ.  Pharm.,  1884j.)  It  has  been  cus- 
tomary to  exhibit  the  salt  in  a  slightly  alkaline  form  of  solution. 
Some  elixirs  of  this  salt  are,  however,  to  be  found  having  a  very 
decided  acid  reaction.  Formerly,  when  solutions  of  ammonium 
valerianate  were  prepared  from  valerianic  acid  and  ammonium 
carbonate,  neutral  and  slightly  alkaline  solutions  were,  as  a 
consequence,  more  in  vogue  than  now.  At  present  the  elixir  is 
almost  exclusively  made  from  the  crystallized  salt.  When  these 
crystals  are  mixed  with  water,  they  form,  to  a  large  extent,  an 
oily  layer  which  floats  on  the  surface  of  the  mixture,  but  subse- 
quently dissolves  on  the  addition  of  alcohol.  In  explanation  of 
this  result  it  has  been  stated  that  water  decomposes  the  crystal- 
lized salt  into  valerianic  acid  and  free  ammonia.  To  obviate  this 
effect  the  salt  was  directed  to  be  dissolved  in  the  alcohol  first,  as 
then  the  subsequent  admixture  of  water  would  not  affect  its 
decomposition.  The  truth,  however,  is  that  the  crystals  are  in 
the  main  an  acid  valerianate  similar  to  the  acid  acetate  of  am- 
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monium.     When  the  acid  valerianate  is  mixed  with  a  moderate 
amount  of  water,  the  normal  salt  dissolves,  whilst  the  less  soluble 
valerianic  acid  rises  to  the  surface.     The  addition  of  a  requisite 
amount  of  ammonia  dissolves  the  stratum  of  valerianic  acid,  and 
thus    all   the    salt  is  made    normal    and   in   permanent  solution. 
Admixture  of   simple  elixir,   coloured  or  not,   with  this   solution 
produces  an  elixir  of  the  normal  valerianate  uncontaminated  by 
free  valerianic  acid.     A  solution  of  the  acid  valerianate  fumes  in 
the  presence  of  gaseous  ammonia,  showing  thereby  that  at  ordinary 
temperatures  the  valerianic  acid  volatilizes  first.     From  this  the 
author  concludes  that  the  normal  salt  is  not  volatile,  and  that  the 
obnoxious  odour  is  due  to  the  dissipation  of  free  valerianic  acid. 
In  order  to  find  some  expedient  which  could  obviate  this  change 
in  binding  the  incipient  acid  more  firmly,  a  little  borax  was  added 
to  a  slightly  alkaline   elixir  of  the  valerianate,   coloured  pretty 
deeply  with  simple  tincture  of  cochineal.      The  immediate  effect 
was  a  change  of  the  colour  to  a  light  scarlet,  indicating  an  acid 
reaction.     More  borax  was  then  gradually  added  until  this  largely 
predominated,  but  the  new  tint  remained  unaffected.     The  sharp 
taste  of  the  elixir  had  now  entirely  disappeared,  and  the  repulsive 
odour  was  barely  perceptible.      In  consideration  of  this  result, 
crystallized  ammonium  valerianate  was  mixed  with  four  times  its 
weight  of  water,  then  neutralized  with  ammonia,  and  the  clear 
solution  treated  with  borax  by  gradual  addition.     The  borax  was 
greedily  absorbed  ;  but  after  a  certain  amount  of  it  had  been  added, 
a  crystalline  precipitate  of  a  new  salt  began  to  form  abundantly, 
even  during  the  further  incorporation  of  borax.       On  diluting  this 
mixture  with  twice  its  volume  of  water,  it  became  clear  immedi- 
ately.    The  reaction  of  the  mixture  became  acid  after  the  first 
small  addition  of  borax,  and  retained  this  condition  even  in  the 
presence  of  excess  of  borax.     After  one  molecule  of  borax  had 
been  consumed  by  two  molecules  of  the   ammonium   valerianate, 
the  peculiar  and  unpleasant  valeric  odour  had  practically  vanished, 
and  the  taste  of  the  solution  had  wholly  lost  its  sharpness  and 
valeric  character.     It  was  now  pleasantly  sweet,  with  a  tinge  of 
saline.     By  spontaneous  evaporation,  tolerably  large,  apparently 
octahedral,  crystals  were  deposited,  but  when    the  solution  was 
condensed  by  gently  warming  a  different  and  more  confused  form 
of  crystals  appeared.     All  these  crystals  had  a  very  mild  saline 
taste,  and  yielded  ammonia  profusely  on  treatment  with  potash 
solution.      These   results    indicate  that  sodium   valerianate,  am- 
monium metaborate,  and  free  metaboric  acid  are  formed. 
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This  new  form  of  valerianate,  aside  from  its  pleasant  flavour 
and  odourless  cliaracter,  also  possesses  superior  medicinal  quali- 
ties. The  sodium  valerianate,  by  retaining  the  acid  more  firmly 
in  combination,  would  seem  to  aid  its  absorption  and  consequent 
efficiency.  The  ammonium  metaborate  simultaneously  transmits 
and  yields  its  base  in  a  more  prompt  and  effective  manner.  The 
boric  radical  is  itself  possessed  of  just  such  medicinal  qualities  as 
would  render  it  a  desirable  adjunct.  The  palatable  and  acceptable 
nature  of  the  solution  dispenses  with  the  usual  adjuvants  of  the 
ordinary  valerianate,  and  hence  the  author  proposes  a  simple 
aqueous  solution  in  place  of  the  elixir  and  other  forms.  This  solu- 
tion is  free  from  the  persistent  objectionable  valeric  rankness,  but 
is  not  absolutely  odourless.  On  drying  along  the  walls  of  the 
containing  vessel,  as  also  around  the  mouths  of  the  bottles,  a  very 
mild  reminder  of  the  former  taint  adheres,  whilst  in  the  body  of 
the  solution  it  cannot  be  perceived.  Receptacles  having  contained 
the  solution  are  readily  and  perfectly  cleansed  by  simply  rinsing 
with  water.  The  older  forms  of  the  valerianate  were  characterized 
by  the  nearly  irremovable  nature  of  the  odour.  The  new  solution 
represents  about  2  grains  of  the  normal  ammonium  valerianate  in 
the  fluid  drachm,  and  is  prepared  as  follows  : — 

Ammonium  Valerianate,  crjst.      .         .     119  grains. 

Borax 191       ,, 

Ammonia  Water, 

Distilled  Water      .         .         .         .of  each  sufficient. 

Mix  the  valerianate  with  one  fluid  ounce  of  distilled  water,  and 
add  ammonia  water,  drop  by  drop,  until  a  clear  and  slightly 
alkaline  solution  is  produced.  Then  add  two  fluid  ounces  of  dis- 
tilled water  and  the  previously  powdered  borax,  and  when  all  has 
dissolved  excepting  a  few  contaminating  crystals  of  calcium  borate, 
add  distilled  water  to  the  measure  of  eight  fluid  ounces,  and  filter 
the  solution. 

Note  on  Liquor  Ferri  Dialysatus  of  Trade.  J.  Oldham 
Braithwaite.  (Pharm.  Journ.,  3rd  series,  xv.  729.)  It  is  a 
well-known  fact  that  freshly  precipitated  ferric  hydrate  is  ex- 
tremely soluble  in  the  official  solution  of  perchloride  of  iron.  Such 
a  solution  is  in  considerable  demand  under  the  name  of  "  liquor 
ferri  chloroxydi." 

A  specimen  of  this  preparation  having  the  specific  gravity 
1-0632  at  60°  F.  was  found  to  contain  5-929  per  cent,  of  ferric 
oxide,   when    precipitated    with   ammonia  and  estimated  in  the 
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usual  way.  The  filtrate  contained  1"25  per  cent,  of  chlorine,  pre- 
cipitated as  argentic  chloride. 

A  portion  of  this  solution  was  dialysed  for  twelve  days,  at  the 
end  of  which  time  the  gravity  was  reduced  to  1"0414,  the  ferric 
oxide  to  4*539  per  cent.,  and  the  chlorine  to  0*06  per  cent.  This 
is  partly  due  to  dilution  from  osmotic  action,  as  well  as  from 
removal  of  the  crystalloids  by  dialysis.  This  latter  solution, 
diluted  so  that  1  fluid  drachm  should  contain  2  grams  of  Fco  O3, 
may  be  taken  as  the  type  of  the  desired  preparation.  Its  specific 
gravity  is  then  1*033. 

The  following  formula  is  submitted  as  affording  a  ready  and 
satisfactory  method  of  preparation  : — 


Take  of— 

Stronger      solution     of 

Per- 

chloride  of  Iron    . 

49    parts  by  weight. 

Stronger     solution     of 

Am- 

monia  . 

. 

32^        „ 

Distilled  Water 

. 

a  sufficiency. 

Dilute  the  solutions,  precipitate,  and  wash  thoroughly  in  the 
usual  manner  ;  then  drain  and  transfer  to  a  closed  vessel,  adding — 

Stronger  solution  of  Iron    .         .     7  parts  by  weight. 

Allow  to  stand  with  occasional  agitation  until  solution  is  com- 
pleted, then  transfer  to  a  dialyser,  charging  the  external  vessel 
with  distilled  water  and  changing  it  every  twelve  hours.  In 
fourteen  days  dialysis  will  be  practically  complete.  If  diluted  to 
a  gravity  of  1*033,  the  resulting  solution  will  contain  two  grains 
in  each  fluid  drachm.  If  a  5  per  cent,  solution  is  desired,  this 
may  be  obtained  by  diluting  to  a  gravity  of  1*048. 

It  will  be  seen  from  the  appended  table  of  samples  examined 
that  in  the  majority  of  cases  they  approach  nearer  to  the  undialysed 
solution  in  their  percentage  of  chlorine.  The  amount  of  ferric 
oxide  is  also  found  to  vary  very  widely.  The  consensus  of  published 
opinion  seems  to  be  divided  between  5  per  cent,  of  Fcg  O3  and  2 
grains  in  the  fluid  drachm,  or  about  3*65  per  cent,  by  weight.  As 
the  gravity  of  the  dialysed  preparation  affords  a  ready  means  of 
adjusting  its  strength,  there  is  no  difficulty  on  this  point,  although 
preference  is  given  to  the  weaker  of  the  two  for  convenience  in 
prescribing. 
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No. 

Specific 

Gravity  at 

60°  F. 

re,03 
per  cent, 
by  weight. 

FeaO, 
grs.  in  fl. 

5i. 

Clper 
cent,  by 
weight. 

CI  prs.  per 
fl.3J. 

Remarks. 

1 

1-0632 

5-929 

3-44 

1-25 

0-72 

Liquor  Ferr i 

2 

1-0414 

4-539 

2-48 

0-06 

0-034 

Chloroxydi   not 
dialysed. 
Dialysed     from 

3 

1-0385 

3-908 

2-21 

0-224 

0-12 

sample    of    Li- 
quorFerriChlor- 
oxydi. 
Trade  sample. 

4 

1-0531 

5-548 

3-19 

0-596 

0-34 

5 

1-0384 

3-846 

2-18 

0-663 

0-37 

() 

1-0509 

5-328 

3-06 

0-535 

0-30 

7 

1-0476 

5-038 

2-88 

0-442 

0-25 

8 

1-055 

6-153 

3-54 

0-398 

0-22 

9 

10416 

4-416 

2-51 

0-102 

0-05 

10 

1-0492 

5-222 

2-99 

0-529 

0-304 

11 

10231 

2-583 

1-34 

0-145 

0-08 

12 

1  -0491 

5-21 

2-98 

0-73 

0-41 

13 

10523 

5-354 

3-07 

0-785 

0-45 

14 

1-0534 

5-859 

3-37 

0-318 

0-18 

15 

1-0482 

5-043 

2-88 

0-605 

0-34 

16 

1011 

1-244 

0-69 

0154 

0-08 

17 

1-0488 

4-011 

2-29 

0-672 

0-38 

Sodio-Bismuth  Citropyroborate.  R.  Rot  her.  (Amer.  Journ. 
Pharm.,  1884.)  Most  of  the  normal  salts  of  bismuth  are  either 
insoluble  in  water  or  decomposed  by  it  into  insoluble  bismuthyl  or 
oxysalts  and  free  acid.  Certain  bismuth  and  bismuthyl  double 
salts  of  various  organic  acids  are  extremely  soluble  in  water  with- 
out decomposition.  Alkalies  in  moderate  excess  do  not  disturb 
these  solutions,  but  most  acids  destroy  the  soluble  compound  and 
precipitate  insoluble  normal  salts  of  the  organic  acids.  This 
behaviour  is  a  great  obstacle  to  the  formation  of  permanent  acidu- 
lated solutions.  The  generality  of  galenical  preparations  of  which 
bismuth  is  a  component,  usually  contained  it  as  ammonio-citrate. 
The  combinations  are  always  permanent  when  alkaline.  All 
elixirs  containing  bismuth  when  in  the  least  acidulated  inevitably 
separate  bismuth  citrate  in  crystalline  crusts  on  standing  a  short 
time.  The  peculiar  and  popular  combinations  of  bismuth  and 
pepsin  when  acid  are  sure  to  precipitate  the  bismuth  salt,  and 
when  alkaline,  to  injure  the  pepsin.  The  writer,  in  attempting  to 
find  a  suitable  compound  of  bismuth  which  could  bear  moderate 
acidulation  and  remain  dissolved,  believed  that  the  sodio-bismuth 
pyrophosphate  would  be  such  a  salt,  and  that  it  might  admit  of 
permanent   association   with   pyrophosphoric   acid.      No    success 
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attending  this  experiment,  the  writer  next  resorted  to  a  trial  of 
various  acids  in  connection  with  the  prevalent  bismuth  ammonio- 
citrate.  It  was  found  that  boric  acid  did  not  decompose  this  salt, 
and  hence  a  desideratum  is  thus  obtained  in  the  stability  of  a  solu- 
tion containing  free  boric  acid.  This  result  led  the  writer  to  treat 
bismuth  citrate  with  borax  direct,  thereby  aiming  at  a  similar  and 
definite  sodium  compound.  The  experiment  showed  that  the  two 
salts  unite  in  the  proportion  of  one  mol.  of  each.  This  indicates  a 
secondary  double  salt  constituted  thus  : — 

Bi  — B4O7. 

Ci  — Nag. 

or  a  sodio-bismuth  citropyroborate.  It  is  a  remarkable  point  in 
the  formation  of  this  salt  that  the  chemically  and  optically  neutral 
bismuth  citrate  in  combining  with  the  chemically  neutral  but 
optically  alkaline  sodium  pyroborate,  produces  a  chemically 
neutral  but  optically  decidedly  acid  compound.  This  is  a  colour- 
less amorphous,  very  soluble  non- deliquescent  salt.  It  is  insoluble 
in  alcohol,  but  miscible  with  water  in  all  large  proportions  with- 
out decomposition.  It  has  a  faint  saline,  slightly  metallic,  but 
not  unpleasant  taste.  The  solution  of  this  salt  is  not  disturbed 
by  the  presence  of  neutral  chlorides.  Most  acids,  excepting  boric 
acid,  decompose  it  at  once,  and  precipitate  a  bulky  and  gelatinous 
compound  of  bismuth  and  boric  acid.  This  precipitate  is  insoluble 
in  a  moderate  excess  of  acid,  but  dissolves  readily  in  a  solution 
of  borax.  In  the  presence  of  excess  of  borax  no  precipitate  is 
formed  by  the  usual  acids  unless  these  predominate  ;  citric  acid, 
however,  causes  a  separation  of  crystalline  bismuth  citrate. 

When  the  solution  of  the  salt  is  evaporated  to  a  thin  syrupy 
consistence,  it  becomes  slightly  turbid  on  cooling,  and  deposits  a 
large  amount  of  colourless  crystals.  On  spontaneous  evaporation 
the  remaining  solution  yields  a  considerable  quantity  of  small 
white  crystals.  By  adding  water  to  the  whole  residue  the  colour- 
less crystals  rapidly  disintegrate,  and  an  augmentation  of  the  white 
crystals  occurs.  The  application  of  heat  in  the  presence  of  this 
small  quantity  of  water  does  not  reproduce  the  clear  solution.  But 
the  addition  of  water  in  about  five  times  the  weight  of  the  residue, 
and  subsequent  heating,  promptly  effects  a  clear  solution  by  a  re- 
constitution  of  the  original  salt.  When,  however,  the  solution  of 
the  salt  is  evaporated  at  a  uniform  temperature  to  a  dense  syrupy 
consistence,  an  amorphous,  beautiful,  scaled  residue  remains  which 
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resembles  in  appearance  the  official  ammonio-citrate  of  bismntll. 
A  small  quantity  of  water  again  decomposes  it  into  its  primary 
factors,  the  bismuth  citrate  and  sodium  pyroborate.  The  former 
appears  as  white,  insoluble  crystals,  whilst  the  latter  is  readily 
recognised  by  its  taste.  It  appears,  therefore,  that  the  new  salt 
is  a  scaled  amorphous  compound,  which  is  permanent  in  the 
absence  of  water,  and  equally  permanent  in  any  large  proportion 
of  water,  but  is  readily  and  completely  decomposed  by  a  com- 
paratively small  quantity  of  water.  In  its  production  in  the  solid 
form  some  care  is  necessary,  during  the  later  stage  of  the  evapor- 
ation, not  to  let  the  temperature  sink,  as  this  partial  cooling  in 
contact  with  the  modicum  of  water  causes  a  decomposition  and 
consequent  turbidity  which  subsequent  heating  does  not  correct. 
The  following  formula  yields  it : — 

Bismuth  Citrate 399  parts. 

Sodium  Pyroborate,  in  powder         .         .     382     ,, 
Water sufficient. 

Mix  the  citrate  and  borax  with  2,400  parts  of  water,  and  apply 
heat  until  the  citrate  is  all  dissolved.  Then  filter  the  solution 
after  having  diluted  it  with  its  volume  of  water,  and  evaporate  it 
at  a  uniform  temperature  to  a  dense  syrapy  consistence,  and  spread 
it  on  plates  of  glass  or  porcelain,  so  that  on  cooling  the  salt  may 
be  obtained  in  scales. 

Bismuth  and  Pepsin.  R.  Rother.  (Amer.  Journ.  Pharm., 
July,  1884.)  The  author  found  that  by  heating  1  mol.  of  bismuth 
citrate  with  2  mols.  of  ammonium  bicarbonate  in  the  presence  of 
about  ten  times  their  weight  of  water,  a  perfect  solution  rapidly 
results,  attended  by  copious  effervescence  of  carbonic  anhydride. 
By  augmenting  the  citrate,  further  combination  takes  place,  and 
thus  generates  a  crystalline  compound.  A  further  increase  of  the 
citrate  is  also  absorbed,  whilst  the  compound  becomes  more  and 
more  insoluble.  When  the  citrate  is  so  far  augmented  as  to  stand  in 
the  proportion  of  1  mol.  to  1  mol.  of  the  bicarbonate,  the  whole  of  it 
does  not  combine.  By  treating  1  mol.  of  bismuth  citrate  in  a  similar 
manner  with  2  mols.  of  sodium  bicarbonate,  a  perfect  solution  is 
obtained  which  on  evaporation  yields  a  slightly  deliquescent,  colour- 
less, scaled  salt.  The  same  results  when  1  mol.  of  sodium  monocar- 
bonate  is  used.  An  excess  of  either  carbonate  on  the  application 
of  heat  precipitates  a  bulky  and  gelatinous  bismuthyl  carbonate. 
Excess  of  citrate  is  absorbed  as  in  the  case  of  the  ammonium  salt. 
A  small  excess  yields  a  clear  solution,  which  on  condensation  gives 
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a  white  granular  and  soluble  residue.  An  increased  amount  of 
citrate  up  to  1  mol.  for  1  mol.  of  the  bicarbonate  enters  into  com- 
bination, but  the  resulting  compound  is  only  soluble  in  a  very 
large  volume  of  water  aided  by  heat. 

One  mol.  of  bismuth  citrate  treated  with  2  mols.  of  potassium 
bicarbonate  or  1  mol.  of  the  monocarbonate  in  the  preceding  manner 
also  gives  a  clear  solution,  decomposable  by  excess  of  carbonates, 
and  yields  on  evaporation  a  very  deliquescent  colourless  scaled 
salt.  A  slight  excess  of  citrate  readily  dissolves  and  then  pro- 
duces, as  in  case  of  the  sodium  compound,  a  granular,  very  soluble 
residue.  An  increase  of  the  citrate  up  to  1  mol.  for  1  mol.  of  the 
bicarbonate  readily  combines,  forming  a  rather  freely  soluble 
compound  having  a  decided  acid  reaction,  and  being  possessed  of 
absolute  permanence  in  any  volume  of  water.  It  is  not  decom- 
posed by  neutral  chlorides,  but  hydrochloric  acid  destroys  it  with 
precipitation. 

The  salt  generated  by  2  mols.  of  potassium  bicarbonate  and  1 
mol.  of  bismuth  citrate,  and  to  which  sodium  and  ammonium  form 
corresponding  analogues,  is  constitutionally  represented  by  the 
formula  : — 

Bi=(0H)3 

I 

Then  the  salt  formed  by  1  mol.  of  the  bicarbonate  may  be  indicated 
by  the  formula  : — 

Bi— (0  H) 

II 
Ci— K. 

There  are,  however,  plausible  reasons  that  the  structural  symbol 

is  — 

Bi=0 

I 
H— Ci— K. 

A  mixture  of  this  acid  salt  with  the  preceding  neutral  one 
results  when  an  excess  of  bismuth  citrate  reacts  upon  the  alkaline 
carbonates  as  already  explained  above.  This  mixture  is  absolutely 
permanent  in  aqueous  solution,  but  the  chief  interest  attaching  to 
it  rests  in  the  fact  that  it  forms  no  insoluble  combinations  with 
pepsin.       The    perfect    stability   of  the   solution  renders   it   the 

R 


250  parts 

100      „ 

sufficient 

20  parts. 

.      1,000     „ 

.    10,000     „ 
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main  feature  npon  which  the  following  process  for  a  perfect  and 
permanent  acidulous  solution  of  bismuth  and  pepsin  is  based : — 

Pepsin,  saccharated     . 
Bismuth  Citrate  . 
Potassium  Bicarbonate 
Diluted  Hydrochloric  Acid  . 
Alcohol        .... 
Water,  sufficient  to  make    . 

Mix  the  diluted  hydrochloric  acid  with  3000  parts  of  water,  add 
the  pepsin,  and  macerate  the  mixture  for  several  days,  or  until  the 
pepsin  is  dissolved ;  then  add  a  crystal  of  potassium  bicarbonate, 
and  when  effervescence  has  ceased  decant  the  solution.  Mix  the 
bismuth  citrate  and  40  parts  of  potassium  bicarbonate  with  4000 
parts  of  water,  and  heat  the  mixture  until  effervescence  has 
ceased,  and  filter  the  solution.  Mix  the  alcohol  with  1000  parts 
of  water,  and  add  it  to  the  pepsin  and  bismuth  solutions  previously 
mixed  together,  with  water  enough  to  make  the  solution  weigh 
10,000  parts. 

The  Nomenclature  of  the  Alkaloids  of  Atropa  Belladonna  and 
Datura  Stramonium.  Dr.  E.  Schmidt.  (Archiv  der  Pharmacie, 
xxii.  329.  From  Pharm.  Journ.)  The  author  having  received 
several  inquiries  from  physicians  and  others  as  to  what  substance 
was  to  be  understood  under  the  term  "  daturine,"  and  in  what  it 
differed  from  atropine,  answers  the  questions  in  this  paper  upon 
the  basis  of  the  investigations  carried  on  by  himself  and  by  Laden- 
burg.  He  points  out  that  in  those  investigations  it  was  ascertained 
by  different  methods  that  the  two  alkaloids,  atropine  and  hyoscya- 
mine,  are  contained  in  Atro2)a  Belladonna  as  well  as  Datura 
StraTnonium.  The  experiments  of  the  author  showed  that  in  both 
plants  the  principal  part  of  this  alkaloidal  mixture  consists  of 
atropine,  having  a  melting-point  of  115-115*5°  C,  the  quantity  of 
hyoscyamine  remaining  in  the  mother-liquor  after  the  crystalliza- 
tion of  the  atropine  being  considerably  smaller.  According  to  the 
author's  experience  the  yield  of  "  daturine,"  which  name  is  used 
to  describe  the  basic  mixture  isolated  from  Patura  StraTnonium, 
varies  very  considerably  according  to  the  quality  of  the  seed.  For 
instance,  four  samples  of  thorn-apple  seed  from  different  sources 
yielded  from  5  kilos,  respectively,  12*5,  18*4,  2*6,  and  10*2  grams 
of  yellowish- white  crude  "daturine."  From  50  to  70  per  cent, 
of  this  crude  daturine  consisted  of  pure  atropine  melting  at 
115-115*5°  C.  Moreover,  a  preparation  of  crude  "  daturine  "  re- 
ceived from  Herr   Trommsdorff,  of   Erfurt,  from  which    a   first 
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crystallization  had  been  removed,  yielded  still  nearly  45  per  cent, 
of  pure  atropine.  Similar  relations  were  also  observed  in  the 
crude  "  atropine "  from  belladonna  root.  Ten  grams  of  crude 
"  atropine "  prepared  by  the  author  yielded  on  repeated  spon- 
taneous evaporation  of  its  solution  in  alcohol  between  5  and  6 
grams  of  shining  acicular  crystals  of  atropine,  melting  at  115- 
115"5°  C.  Similarly  10  grams  of  crude  "atropine,"  supplied  by 
Herr  Trommsdorff,  contained  rather  over  6  grams  of  pure  atropine. 
It  appeared  probable  that  the  mother-liquors  still  contained  con- 
siderable quantities  of  atropine,  probably  hindered  from  crystal- 
lizing by  the  admixture  of  other  bases,  and  in  this  respect  no 
essential  difference  was  observed  between  the  mother-liquors  of 
crude  "  atropine  "  and  those  of  crude  "  daturine." 

In  the  crude  mixtures  from  belladonna  root  and  thorn-apple  seed 
examined  by  the  author,  and  mostly  prepared  by  him,  the  larger 
proportion  of  each  sample  consisted,  as  mentioned  above,  of  atro- 
pine. The  remaining  and  smaller  portion,  which  was  much  more 
difficult  to  crystallize,  consisted  of  hyoscyamine  and  probably 
other  bases,  and  their  decomposition  products.  The  relative  pro- 
portions would  appear,  however,  not  to  be  constant,  otherwise  it 
would  be  difficult  to  reconcile  with  this  experience  Ladenburg's 
statement  that  in  Datura  Stramonium  he  found  the  light  alkaloid, 
hyoscyamine,  to  preponderate.  The  author  mentions  that  under 
both  the  names  "  atropine  "  and  "  daturine  "  he  has  met  in  com- 
merce with  beautifully  crystallized  specimens  of  alkaloid  that 
proved  to  be  chemically  and  physically  identical. 

As  therefore  the  investigation  of  Ladenburg  does  not,  any  more 
than  that  of  the  author,  connect  the  name  "  daturine  "  with  a 
particular  chemical  individuality,  the  author  thinks  it  desirable, 
in  order  to  avoid  doubt  and  error,  that  this  name  should  be 
dropped  out  from  chemical  literature  and  prices  current,  and  that 
the  alkaloids  should  be  described  by  the  names  agreeing  with 
their  chemical  characters.  Consequently,  leaving  out  of  the  ques- 
tion hyo seine,  which  Ladenburg  found  in  the  henbane  together 
with  hyoscyamine,  the  author  would  provisionally  characterize 
only  two  plant  bases  having  a  mydriatic  action :  atropine,  melting 
at  115-115*5^  C,  and  hyoscyamine,  melting  at  108"5°  C.  Du- 
boisine  is,  according  to  Ladenburg,  in  the  pure  condition,  identical 
with  hyoscyamine,  and  the  belladonnine  of  Hubschmann  and  of 
Kraut  is  probably  a  mixture  of  atropine  with  oxyatropine  (Laden- 
burg and  Roth).  Should  it  be  desired  to  differentiate  between 
chemically  identical  atropine  according  to  its  origin,  it  would  be 
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simply  to  make  a  distinction  between  an  atropine  from  Atropa 
Belladonna  and  one  from  Datura  Stramonium,  but  not  between 
atropine  and  daturine. 

Preservation  of  Solutions  of  Atropine.  G.  Abbott.  (Pharm. 
Journ.,  3rd  series,  xv.  693.)  The  author  recommends  the  use  of 
camphor-water  in  preparing  atropine  solutions,  as  it  preserves 
them  free  from  organisms  for  two  or  three  years  without  interfering 
with  the  mydriatic  properties.  The  addition  of  thymol  to  the 
solution  (J  grain  to  1  ounce)  was  found  to  answer  equally  well,  or 
even  better  for  preventing  the  formation  of  organisms,  but  it 
rendered  the  alkaloid  inert.  Similar  results  were  obtained  with> 
eserine. 

Thalline,  a  New  Antipyretic.  (Pharm.  Journ.,  3rd  series,  xv. 
421.)  This  substance  is  stated  to  have  been  used  successfully 
in  a  large  number  of  cases  in  the  clinic  of  Professor  Nothnagel 
(Pharm.  Post,  November  1,  1038).  It  has  the  constitution  of  a 
secondary  quinoline  base,  being  one  of  a  number  of  quinoline 
derivatives  prepared  by  Professor  Skraup,  and  is  represented  by 
the  systematic  name  "  tetrahydroparaquinanisol."  The  salts  of 
this  base,  which  have  an  acid  reaction,  are  all  freely  soluble  in 
water,  and  have  the  property  of  forming  green  compounds  when 
treated  with  solution  of  ferric  chloride  and  oxidizing  agents.  On 
account  of  this  peculiarity  the  cumbrous  systematic  name  has  been 
dropped  in  favour  of  the  shorter  designation  "  thalline."  The 
hydrochlorate,  sulphate,  and  tartrate  of  thalline,  and  the  hydro- 
chlorate  of  ethylthalline,  are  the  salts  that  have  been  used,  and 
these  are  said  to  show  great  antipyretic  activity  in  doses  of  quarter, 
half,  and  three  quarters  of  a  gram,  a  point  in  which  thalline  would 
seem  to  compare  favourably  with  some  of  its  competitors.  The 
lowering  of  the  temperature  is  said  to  take  place  gradually  and  to 
last  a  considerble  time,  whilst  it  is  not  accompanied  by  any  second- 
ary disturbances.  Thalline  can  be  conveniently  administered  in 
wafers  containing  a  quarter  or  half  a  grain  of  sulphate.  Two 
other  quinoline  derivatives  have  also  been  experimented  with  : 
paraquinanisol,  which  has  only  slight  antipyretic  properties,  and 
tetrahydroparaoxyquinoline,  which  proved  fatal  to  guinea-pigs  in 
doses  of  0'2  to  0'6  gram,  with  violent  tetanic  symptoms. 

Thalline  Preparations.  Gr.  Vulpius.  (Archiv  der  Pharm., 
[3],  xxii.  840-845.)  Thalline  is  a  new  name  for  tetrahydropara- 
quinanisol, a  derivative  of  paraquinanisol.  The  sulphate  and 
tartrate  of  thalline  have  been  investigated  clinically.  Para- 
quinanisol  is    produced    by  heating    paramidoanisol   with    para- 
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bromanisol,  glycerine,  and  sulphuric  acid  at  140-155°,  as  an  oily 
liquid  which,  with  hydrochloric  acid,  gives  a  salt  soluble  in  water. 
Thalline  sulphate  and  tartrate  occur  usually  in  the  form  of  a  nearly 
white  crystalline  powder,  although  larger  crystals  can  be  easily 
obtained.  The  salts  melt  at  100°  with  slight  browning.  The  sul- 
phate is  soluble  in  five  times  its  weight  of  cold  water,  and  very 
soluble  in  boiling  water.  The  aqueous  solution  readily  turns 
brown  on  exposure  to  light.  It  is  soluble  in  about  100  parts  of 
alcohol ;  this  solution  also  darkens  ;  the  coloration  appears,  how- 
ever, to  be  mainly  due  to  impurities.  The  solutions  of  the  tartrate 
are  much  less  sensitive  to  light.  The  sulphate  is  almost  insoluble 
in  ether,  but  somewhat  more  soluble  in  chloroform.  The  tartrate 
is  much  less  soluble  in  all  the  above  vehicles  than  is  the  sulphate. 
The  sulphate  gives  the  following  reactions: — A  solution  of  1 :  10,000, 
after  a  few  seconds,  gives  a  deep  emerald-green  liquid  with  a  few 
drops  of  ferric  chloride ;  the  colour  is  not  changed  by  the  addition 
of  a  few  drops  of  concentrated  sulphuric  acid.  Reducing  agents 
change  the  colour  :  thus  sodium  thiosulphate  changes  it  to  violet, 
then  to  wine-red ;  oxalic  acid  changes  it  into  light  yellow,  which 
becomes  saffron- yellow  on  heating.  Other  oxidizing  agents  pro- 
duce the  green  colour  when  carefully  added,  but  the  reaction  is 
not  so  sensitive  as  with  ferric  chloride.  Picric  acid  gives  a  yellow 
precipitate.  Tannin,  mercuric  chloride,  stannous  chloride,  dilute 
nitric  acid,  and  hydrochloric  acid  produce  no  change  in  the  solu- 
tion. Thalline  sulphate  in  contact  with  'concentrated  sulphuric 
acid  shows  no  change  in  the  cold  ;  on  warming,  it  gives  a  brownish 
coloration.  Vapour  of  fuming  nitric  acid  colours  the  dry  sulphate 
carmine-red  ;  the  colour  gradually  changes  to  brown.  Thalline 
solution  gives  with  fuming  nitric  acid,  when  warmed,  a  deep  red 
colour,  taken  up  by  chloroform.  Caustic  alkalies  and  ammonia 
give  a  white  turbidity  in  moderately  concentrated  solutions ;  the 
turbidity  disappears  on  adding  water,  alcohol,  or  ether. 

The  Physiological  Characters  of  Cocaine.  E.  Merck.  (Pharm. 
Joum.,  3rd  series,  xv.  426.)  Cocaine,  C17H24NO4  (according  to 
Lessen),  is  the  alkaloid  contained  in  coca  leaves  (JErythroxylon 
Coca,  Lam.),  which  was  first  isolated  by  Niemann  in  1860.  In 
1862,  Lessen  discovered  in  the  same  leaves  a  second  principle, 
hygrin,  which  is  of  a  volatile  nature,  and  has  been  hitherto  but 
little  investigated,  but  it  appears  to  have  a  weak  and  hardly  char- 
acteristic action.  The  further  component  parts  of  the  coca  leaves 
appear  to  be  ecgonin,  coca-tannin,  and  a  peculiar  wax. 

The  cocaine  crystals  belong  to  the  monocline  system,  melt  at  98° 
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C,  are  easily  soluble  in  alcohol,  even  more  easily  soluble  in  ether, 
but  only  dissolve  in  704  parts  of  water.  The  salts  of  cocaine  are, 
on  the  other  hand,  readily  soluble  in  water.  The  salts  prepared 
commercially  are  the  hydrochlorate,  salicylate,  hydrobromate,  tar- 
trate, and  citrate. 

Since  the  discovery  of  cocaine  the  belief  has  gained  ground  that 
this  alkaloid  is  the  really  active  principle  of  coca  leaves.  At  first 
it  was  believed  that  it  possessed  a  property  analogous  to  that 
possessed  by  caffeine,  theine,  and  theobromine,  viz.,  the  power  of 
retarding  or  stopping  the  change  of  tissue,  but  hitherto  no  facts 
absolutely  confirming  this  theory  have  been  discovered.  Adminis- 
tered in  small  doses,  cocaine  has  an  exhilarating  effect,  but  in 
larger  doses  it  paralyses  the  nerve  centres  and  other  parts  of  the 
nervous  system.  It  has  a  fatal  effect  on  warm-blooded  animals 
(which  are,  however,  apparently  less  affected  by  it  than  are  cold- 
blooded creatures),  by  causing  a  cessation  of  respiration :  it  would 
therefore  appear  that  cocaine  is  a  poison,  though  its  toxic  qualities 
appear  to  be  very  mild  and  its  action  not  cumulative. 

Schroff,  who  made  the  first  experiments  with  cocaine  in  1862, 
observed  that  doses  of  0*05  gram  administered  internally  to  rabbits 
caused  considerable  variation  of  the  pulse  and  in  the  breathing,  and 
also  temporary  mydriasis ;  the  same  dose  administered  subcu- 
taneously  caused  death  in  convulsions  of  an  epileptic  nature, 
mydriasis  in  a  strong  degree  being  also  observable,  which,  how- 
ever, disappeared  at  once  after  death.  In  the  case  of  frogs  a  dose 
of  0*001  gram  produced  complete  immovability  (preceded  by  a 
prior  appearance  of  excitement)  ;  a  dose  of  0*002  gram  proved 
fatal  to  frogs. 

According  to  Froumiiller,  who  made  experiments  in  1863  with  a 
view  of  testing  the  narcotic  effects  of  cocaine,  a  dose  of  0*03-0*33 
gram,  internally  administered,  seemed  to  have  no  important  effect 
upon  human  beings;  in  some  cases  sleep  resulted,  pulse  and 
breathing  at  first  somewhat  accelerated,  but  afterwards  became 
slower  than  under  normal  conditions. 

In  a  case  of  attempted  suicide  a  dose  of  1*5  gram  seemed  to  have 
no  seriously  injurious  effect ;  the  fatal  dose,  therefore,  for  human 
beings  would  appear  to  be  very  considerable. 

As  far  as  experiments  with  the  infusion  of  coca  leaves  have 
hitherto  gone,  they  would  appear  to  show  that  the  coca  leaves  con- 
tain from  002  to  0*2  per  cent,  of  cocaine ;  0*05  gram  of  cocaine 
hydrochlorate  seems  to  be  the  suitable  dose  for  human  beings. 

The  effects  of  subcutaneous  injection  of  a  solution  of  cocaine  on 
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human  beings  appear  to  be,  first,  a  feeling  of  warmtli,  then  insen- 
sibility to  feeling  in  the  neighbourhood  of  the  part  in  which  the 
injection  has  taken  place,  and,  finally,  a  reddening  of  the  skin. 
After  a  lapse  of  thirty  minutes  matters  appear  to  resume  their 
normal  condition. 

Cocaine  placed  on  the  tongue  seems  in  some  cases  to  deaden  the 
action  of  the  nerves.  Dr.  Th.  Aschenbrandt  states  that  he  has 
found  cocaine  to  have  an  excellent  effect  upon  the  human  frame 
exhausted  by  diarrhoea.  During  the  last  few  months  Professor  E. 
Y.  Fleischl,  of  Vienna,  has  affirmed  that  cocaine  in  the  form  of  a 
subcutaneous  injection  is  undoubtedly  a  valuable  adjunct  in  pre- 
venting and  curing  the  craving  for  morphia.  This  circumstance 
alone  should  be  sufficient  to  insure  for  cocaine  a  lasting  position 
as  a  valuable  article  of  medicine. 

In  cases  where  the  treatment  can  be  prolonged,  decreasing  doses 
of  morphia  and  increasing  doses  of  cocaine,  and  in  cases  where 
rapid  treatment  has  been  decided  upon,  "doses  of  0*1  gram  of  cocaine 
alone  are  subcutaneously  injected  as  often  as  the  craving  for 
morphia  becomes  apparent.  Dr.  Frend,  who,  amongst  other 
instances,  completely  cured  a  case  of  craving  for  morphia  within 
ten  days  by  means  of  doses  of  0*1  gram  of  cocaine  subcutaneously 
injected  three  times  daily,  is  of  opinion  that  morphia  and  cocaine 
act  antagonistically  to  each  other. 

The  treatment  of  dypsomania  seems  to  be  comparatively  much 
more  troublesome ;  the  first  attempts  appear  to  have  been  made 
in  America,  and  to  have  resulted  fairly  favourably.  Cocaine  has 
also  been  recommended  as  an  aphrodisiac,  and  Dr.  Frend  seems  to 
have  certainly  observed  symptoms  of  sexual  excitement  after  its 
administration . 

Cocaine  brought  into  immediate  contact  with  the  mucous  mem- 
brane seems  to  produce  temporary  insensibility  to  feeling,  and 
trials  have  been  made  with  it  not  only  in  cases  of  disease  of  the 
throat,  windpipe,  etc.,  but  results  have  also  been  obtained  in  the 
direction  of  producing  local  anassthesia  for  the  purpose  of  opera- 
tions on  the  mouth,  throat,  etc.  Cocaine  will  also  probably  come 
into  important  and  frequent  use  in  cases  of  ophthalmia. 

At  the  recent  meeting  of  ophthalmologists  at  Heidelberg,  the 
experiments  made  by  Dr.  Koller  in  Vienna  were  fully  discussed. 
This  gentleman  experimented  on  various  occasions  on  the  eyes  of 
animals  and  also  upon  his  own  eyes,  and  found  that  immediately 
after  the  introduction,  by  dropping,  of  a  2  per  cent,  solution  of 
cocaine  hydrochlorate,  a  burning  sensation  in  the  eye,  lasting  for 
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about  half  a  minute,  resulted,  wMch  was  followed  by  an  indefinite 
sense  of  dryness,  the  opening  between  the  lids  of  the  eyes  under 
treatment  appeared  to  be  wider,  while  the  tendency  to  shrink  back, 
which  would  otherwise  manifest  itself  on  the  cornea  being  touched, 
for  instance,  a  twitching  back  of  the  head  or  of  the  eyelids,  or  the 
tendency  of  the  eye  to  draw  back  on  being  touched,  seemed  to 
disappear,  so  that  in  this  condition  it  was  possible  to  produce  by 
pressure  a  dimple  on  the  cornea,  or  even  to  lay  hold  of  the  con- 
junctiva bulbi  with  tweezers  without  producing  any  unpleasant 
sensation.  This  absence  of  feeling  on  the  part  of  the  eye  con- 
tinued for  about  ten  minutes,  but  a  certain  lack  of  its  usual  sensi- 
bility continued  for  several  hours.  Twenty  to  thirty  minutes  after 
the  introduction  of  the  solution  of  cocaine  hydrochlorate,  the  pupil 
became  enlarged,  returning  after  some  hours  (at  longest  apparently 
after  twelve  hours)  to  its  normal  condition. 

A  slight  difficulty  in  accommodating  the  two  eyes  to  each  other, 
which  could,  however,  be  easily  overcome  by  an  effort,  was  the 
only  abnormal  symptom  observed  during  this  period ;  otherwise 
the  functions  of  the  eye  remained  intact. 

Which  of  the  cocaine  salts  is  preferable  for  the  purposes  of  eye 
surgery  remains  to  be  proved,  and  will  probably  be  positively 
ascertained  very  shortly.  It  remains  to  observe  that  the  experi- 
ments, the  results  of  which  have  been  detailed  in  the  foregoing, 
were,  without  exception,  made  with  the  cocaine  hydrochlorate  ; 
but  it  seems  beyond  doubt  that  the  effects  of  other  cocaine  salts 
agree  with  the  observations  made  in  the  case  of  cocaine  hydro- 
chlorate. 

Dr.  von  Hoffmann,  of  Baden-Baden,  an  ophthalmologist  re- 
commends cocaine  salicylate  for  ophthalmic  purposes. 

Cocaine  citrate  has  been  successfully  used  by  dentists,  for  the 
purpose  of  anaesthising  the  dental  nerves.  This  salt  can  be  readily 
formed  by  kneading  into  pills,  which,  after  being  wrapped  in 
wadding  and  moistened,  are  placed  in  the  hollow  tooth,  which  can 
then  be  cleaned  or  extracted  comparatively,  or  even  totally,  with- 
out pain. 

Cocaine  splits  up  with  concentrated  hydrochloric  acid  into 
ecgonine,  benzoic  acid,  and  methyl  alcohol.  Experiments  are  now 
being  made  as  to  the  physiological  action  of  ecgonine. 

The  Anaesthetic  Properties  of  Cocaine.  (Pharm.  Journ.,  3rd 
series,  xv.  421.)  Cocaine  hydrochlorate  is  attracting  a  good  deal 
of  attention  on  account  of  the  valuable  anaesthetic  properties 
which  it  has  recently  been  discovered  to  possess.     Professor   L. 
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Howe,  of  Buffalo,  New  York,  gives  the  result  of  his  experience  of 
the  use  of  the  alkaloid,  in  The  Lancet  (N'ovember  22nd,  911.). 
He  finds  four  drops  of  a  '02  per  cent,  solution  is  the  least  that  will 
affect  the  sensibility  of  the  eye,  that  anaesthesia  of  the  conjunctiva 
commences  about  six  minutes  after  the  application  of  a  full  dose, 
reaches  its  maximum  in  about  fifteen  minutes,  and  in  thirty  or 
forty  minutes  commences  to  subside.  A  second  or  third  applica- 
tion acts  apparently  with  more  rapidity  than  the  first ;  hence  a 
drop  of  the  solution  is  used  at  intervals  of  five,  three,  and  two 
minutes,  or  even  one  minute,  until  the  full  effect  is  produced. 
Professor  Howe  believes  that  cocaine  is  destined  to  rank  as  one  of 
the  most  valuable  agents  in  ophthalmic  surgery.  The  dilatation 
of  the  pupil,  and  paralysis  of  accommodation  caused  by  it,  are  of 
shorter  duration  than  with  atropine ;  whilst  the  solution,  if  free 
from  solid  particles,  does  not  irritate  the  eye  or  retard  the  healing 
of  wounds.  So  far,  no  drawbacks  have  attended  its  use,  although 
it  has  been  shown  to  be  poisonous  if  allowed  to  enter  the  circula- 
tion rapidly,  and  in  sufficient  dose,  killing  small  animals  by 
paralysing  the  heart.  Dr.  C.  Bader  points  out  in  the  same  journal 
that  in  cases  of  intolerance  of  light  it  acts  like  magic.  In  the 
Boston  Medical  Journal,  Dr.  H.  W.  Bradford  states  that  he  has  used 
stronger  solutions,  and  finds  that  one  drop  of  an  8  per  cent,  solu- 
tion causes  anaesthesia  of  the  cornea  and  conjunctiva  in  two 
minutes ;  also  that  it  is  possible  to  keep  up  anaesthesia  for  several 
hours,  if  required.  A  4  per  cent,  solution,  according  to  Dr.  C.  H. 
Williams,  causes  anaesthesia  in  about  five  minutes.  The  possible 
uses  of  cocaine  offer  an  enormous  field  for  experiment,  and  conse- 
quently there  is  already  a  considerable  demand  for  the  alkaloid. 
It  has  been  used  to  cause  anaesthesia  of  the  mucous  membrane  of 
the  nose,  larynx,  urethra,  and  rectum,  and  it  permits  of  operations 
of  a  usually  painful  character  being  undertaken  without  the  use 
of  chloroform  or  ether.  It  will  probably  be  shortly  tried  by 
dentists  to  deaden  the  sensitive  dentine  while  a  tooth  is  being 
scraped,  previously  to  stopping,  and  to  render  anaesthetic  the  crown 
of  the  tooth  before  extraction.  It  may  also  find  employment  as 
an  application  previous  to  lancing  painful  tumours,  especially  in 
children. 

Anaesthetic  Action  of  Cocaine  Hydrochloride.  J.  Grasset. 
(Gomptes  Bendus,  xcix.  1122,  1123.)  Subcutaneous  injections  of 
1  centigram  of  this  salt  produce  distinct  local  anaesthesia  in 
adults,  without  any  unpleasant  symptoms  or  after  effects.  The 
anaesthesia  lasts  sufficiently  long  for  certain  surgical  operations. 
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It  is  advisable  to  inject  from  1  to  2  centigrams  of  the  salt  just 
below  the  region  to  be  operated  upon,  about  five  or  ten  minutes 
before  the  commencement  of  the  operation. 

The  Physiological  Action  of  Cocaine.  E.  Can  dwell.  (Brit, 
Med.  Journ.,  January  3,  1885,  17.)  The  author  has  experi- 
mented on  himself  with  large  doses  of  coca  and  of  cocaine, 
extending,  in  the  case  of  the  former,  from  2  drachms  to  two  ounces 
of  the  fluid  extract  (equivalent  to  its  own  weight  of  leaves),  the 
last-named  dose  caused  giddiness  and  unsteadiness  of  gait  for  ten 
minutes,  and  then  a  general  sensation  of  well-being,  with  con- 
siderable mental  excitement  and  ability  to  read  steadily  for  many 
hours,  and  to  keep  awake  all  night.  With  hydrochlorate  of  cocaine 
(Merck's),  he  commenced  by  taking  half  a  grain,  and  increased 
the  dose  to  5  grains,  which  caused  toxic  symptoms ;  these,  how- 
ever, passed  off  in  about  two  hours,  except  the  dilation  of  the 
pupils  of  the  eyes,  which  lasted  for  six  hours.  From  his  ex- 
periments he  concludes  that  cocoa  and  cocaine  exert  a  double 
action,  being  cerebral  sedatives  in  small  doses,  and  cerebral 
stimulants  in  large  doses ;  that  cocaine,  given  internally  dilates 
the  pupils,  and  that  it  possesses  no  toxic  action  except  in  large 
doses. 

Instability  of  Weak  Solutions  of  Cocaine.  H.  Fenwick. 
(Lancet,  January  29,  224.)  The  author  finds  that  weak  (4  per 
cent.)  solutions  of  cocaine  are  liable  to  the  rapid  development  of 
fungoid  growth,  possessing  the  power  of  exciting  inflammation  in 
the  mucous  membrane  to  which  it  may  be  applied.  The  epithelium 
is  denuded  by  the  action  of  the  drug,  and  the  direct  action  of 
deleterious  matter  upon  the  tissues  is  consequently  much  increased. 
The  development  of  fungoid  growth  does  not  readily  occur  in 
strong  solutions  (20  per  cent.)  of  the  alkaloid. 

Preservation  of  Solutions  of  Cocaine.  Dr.  E.  R.  Squibb. 
(EphemeriSf  1885,  795.)  For  the  purpose  of  preventing  the  deve- 
lopment of  organisms  in  solutions  of  cocaine,  the  author  objects  to 
the  use  of  salicylic  acid,  on  account  of  its  irritant  effects  ;  and  for 
similar  reasons  he  does  not  regard  the  use  of  camphor- water  with 
favour.  Boracic  acid  appears  to  him  more  suitable.  He  finds  that 
this  acid,  in  the  proportion  of  O'5-l  per  cent.,  will  protect  solu- 
tions of  hydrochlorate  of  cocaine  during  any  such  time  as  they 
require  to  be  kept  in  ordinary  practice.  His  observations  con- 
cerning the  action  of  this  antiseptic  extend  over  a  period  of  six 
months. 
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The  Physiological  Activity  of  Coca.  Dr.  E.  R.  Squibb. 
(Ephemeris,  July,  1884.)  The  author  finds  that  3  drachms  of 
coca,  or  3  fluid  drachms  of  its  fluid  extract,  produce  the  same 
physiological  effect  as  3  grains  of  caffeine ;  and,  as  the  3  drachms 
were  found  by  him  to  contain  about  0'45  grain  of  cocaine,  he 
concludes  that  cocaine  is  about  6" 5  times  more  effective  than 
caffeine,  and  that  commercial  coca  (even  the  best  accessible) 
contains  very  much  less  of  its  alkaloid  than  those  articles  which 
yield  caffeine  contain  of  the  latter. 

The  Physiological  Activity  of  Guarana.  Dr.  E.  R.  Sqibb. 
(EpJiemeris,  July,  1884.)  The  author's  trials  tend  to  show  that 
1  drachm  of  commercial  guarana,  or  1  fluid  drachm  of  the  liquid 
extract,  is  required  to  produce  the  effect  of  3  grains  of  caffeine,  3 
drachms  of  coca,  or  70  grains  of  tea.  A  fluid  drachm  of  the  liquid 
extract,  containing  4*3  per  cent,  of  caffeine  (as  determined  by  the 
author)  would  contain  2*58  grains  of  that  alkaloid;  and  this 
quantity  of  caffeine,  as  it  exists  in  guarana,  is  therefore  equivalent 
in  effect  to  3  grains  of  the  isolated  and  purified  base. 

Note  on  the  Physiological  Action  of  Brucine  and  Bromostrych- 
nine.  Dr.  T.  Lauder  Brunton.  (Abstract  of  a  paper  read 
before  the  Chemical  Society,  January  15,  1885.)  The  difference 
between  the  effect  of  brucine  and  strychnine  appears  rather  to  be 
one  of  degree  than  of  kind,  and  to  be  chiefly  dependent  on  the 
more  ready  elimination  of  brucine.  Like  strychnine,  brucine  pro- 
duces death  by  convulsions,  and  not  by  paralysis ;  but  like  curare, 
it  is  innocuous  when  taken  into  the  stomach,  though  fatal  when 
injected  under  the  skin.  Bromostrychnine  has  an  action  very 
much  like  that  of  strychnine. 

The  Physiological  Action  of  Cinchonamine.  MM.  See  and 
Bochefontaine.  {Comptes  Bendus,  c.  366.)  The  authors 
report  that  they  have  found  cinchonamine  to  be  about  six  times 
more  toxic  than  quinine,  cinchonidine,  or  cinchonine.  A  guinea- 
pig  into  which  0'25  gram  of  sulphate  of  cinchonamine  had  been 
injected,  fell  on  its  flanks  three  or  four  minutes  afterwards,  as  if 
it  had  been  struck  by  lightning,  and  with  a  slight  movement  of 
its  feet  died  almost  instantaneously.  The  physiological  action 
seems  to  consist  in  a  gradual  enfeebling  of  the  powers  of  the 
central  nervous  system,  ill- defined  convulsive  movements  in  warm- 
blooded animals,  a  weakening  and  slackening  of  the  heart-beats, 
and  when  large  doses  are  given  rapid  death  by  diastolic  stoppage 
of  the  heart.  Atropine  does  not  re-establish  the  heart-movements 
after  they  have  been  affected  by  cinchonamine. 
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Antiseptic  Properties  of  Helenin.  Dr.  Korab.  (Lancet,  1885, 
672.)  Recent  observations  tend  to  show  that  the  reputation 
which  elecampane  root  has  enjoyed  for  ages,  as  a  remedy  in 
pulmonary  diseases,  is  well  founded,  since  helenin,  or  elecampane 
camphor,  has  been  proved  to  be  fatal  to  the  tubercle  bacillus. 
The  author  now  states  that  helenin  is  also  a  powerful  antiseptic 
and  deodorant,  one  part  being  sufficient  to  arrest  putrefaction  in 
10,000  parts  of  urine,  and  that  larger  proportions  of  carbolic  acid, 
boracic  acid,  and  salicylic  acid  are  required  to  produce  the  same 
result.  He  also  states  that  a  few  drops  of  the  solution  of  helenin 
will  immediately  kill  organisms  in  ordinary  infusions,  and  also  in 
cultivations  of  the  tubercle  bacillus.  He  has  found  it  most 
valuable  in  surgery  as  an  antiseptic  where  carbolic  acid  and  other 
agents  had  failed.  Internally,  it  has  been  given  with  success  in 
malarial  fevers,  tubercular,  infantile,  and  catarrhal  diarrhoea. 
The  dose  is  about  one-third  of  a  grain  in  a  pill  or  mucilage. 

Therapeutic  Action  of  Helenin.  (From  the  Quarterly  Therapeutic 
Review.)  Helenin,  the  active  principle  of  elecampane  root,  crys- 
tallizes in  four-sided  prisms  insoluble  in  water,  but  soluble  in 
ether  and  alcohol ;  it  has  a  yellow  colour,  melts  at  72°,  and  boils 
at  140°  C.  (284°  F.)  ;  its  formula  is  Cgi  Hgg  O3.  It  has  been  ex- 
tensively employed  in  the  general  hospital  of  Madrid  in  the 
treatment  of  tuberculosis,  chronic  broncho-pneumonia,  and 
whooping-cough.  Considerable  benefit  has  been  obtained  in 
early  phthisis,  and  striking  results  in  chronic  bronchitis,  and 
especially  in  whooping-cough.  In  all  cases  helenin  diminished 
the  attacks  of  cough  and  relieved  the  dyspnoea  and  pains  of  the 
chest,  without  causing  any  symptoms  of  narcotism.  The  ex- 
pectoration diminishes  and  becomes  almost  gelatinous.  It  also 
has  a  decided  tonic  action  in  the  digestive  organs,  and  improves 
markedly  the  appetite  in  phthisis. 

Physiological  Action  of  Borax.  F.  Vigier.  (Joum.  de  Fharm. 
[5],  vii.  301-310.)  The  author's  experiments  on  dogs  and  men 
tend  to  prove  the  harmlessness  of  borax,  even  in  large  doses,  and 
its  slow  elimination  from  the  system  by  the  urine. 

Borax  as  an  Internal  Disinfectant.  E.  de  Cyon.  (Comptes 
Bendus,  xcix.  147-148) .  The  author  suggests  the  internal  adminis- 
tration of  borax  in  quantities  of  about  6  grams  daily  along  with 
the  food,  as  a  preventative  of  cholera  and  other  epidemics  due  to 
microbes.  He  states  that  during  the  violent  cholera  epidemic  in 
Italy,  in  1864-65,  the  workmen  in  the  seven  boric  acid  factories 
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at  Lardarello  escaped  tlie   epidemic,  whilst  a  village  three  kilo- 
metres distant  lost  a  third  of  its  population. 

RMgolene  as  an  Ansesthetic.  Dr.  Richardson.  (Chem.  and 
Drugg.,  Feb.,  1885.)  Rhigolene  is  the  crude  or  impure  hydride  of 
amyl,  the  lightest  fluid  of  the  petroleum  series ;  vapour  density 
36  ;  with  faint  but  pleasant  odour,  and  a  slight  taste,  causing 
no  irritation  when  inhaled.  It  mixes  with  anhydrous  ether  in 
all  proportions.  Rhigolene  cannot  be  used  as  a  local  anaesthetic 
by  absorption,  but  it  is  dispersed  like  ether  in  the  form  of  spray  ; 
it  thus  produces  extreme  cold,  and  is  applicable  for  superficial 
freezing,  for  which  reason  it  became  popular  in  dental  practice. 

The  cold  produced  is  so  intense  that  in  some  instances  the 
skin  is  rendered  hard,  white,  and  insensible  in  two  seconds. 

Its  action  is  too  rapid,  the  superficial  substance  being  rendered 
a  non-conductor,  and  deep  insensibility  is  prevented. 

In  consequence  of  this  drawback,  the  author  constructed  the 
"  Compound  Anaesthetic  Ether "  for  local  anaesthesia,  consisting 
of  equal  parts  of  rhigolene  and  anhydrous  ether. 

Owing  to  its  insol ability,  rhigolene  is  not  recommended  for 
general  anaesthesia.  Various  preparations  have  been  devised ;  one 
is  a  saturated  solution  of  spermaceti  and  camphor  for  external 


Cetacei SJ. 

Pulv.  Campliorse 5j. 

Ehigolene ^ij. 

Mix. 

This  is  meant  to  be  applied  for  burns  ;  the  rhigolene  evaporating 
relieves  the  pain,  while  a  protecting  surface  of  camphor  and 
spermaceti  remains. 

Finding  that  iodine  was  soluble  in  rhigolene,  a  solution  was 
made  to  be  applied  to  fetid  wounds  and  affections  of  the  throat. 

lodi gr-  V. 

Ehigolene 5j. 

Mix. 

The  same  action  takes  place  :  the  rhigolene  evaporates  and 
leaves  iodine  on  the  surface  in  a  state  of  the  finest  sub-division. 
Sprayed  into  the  throat,  on  one  or  two  applications  a  portion  of 
free  iodine  is  left  on  the  surface. 

As  an  antiseptic,  strong  solution  of  ammonia  is  shaken  up  with 
rhigolene,  and  on  decanting  the  aqueous  portion  an  ammoniated 
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solution  is  produced.  This  charged  with  camphor  preserves 
natural  history  specimens.  Dead  objects  are  perfectly  preserved 
by  putting  them  for  a  short  time  into  a  bath  of  the  solution, 
letting  the  fluid  escape  as  vapour,  and  leaving  the  camphor  in  the 
tissues. 
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NOTES  AND  FORMULA. 

Fluorides  as  Therapeutic  Agents.  Dr.  Weddell.  {Brit. Med. 
Journ.,  August  16,  1884,  329.)  The  author  calls  attention  to  the 
value  of  fluorides,  and  especially  of  the  fluoride  of  quinine  in  the 
treatment  of  enlarged  spleen.  He  has  investigated  the  action  of 
hydrofluoric  acid  and  its  salts,  and  has  come  to  the  conclusion  that 
in  cases  of  chronically  enlarged  spleen,  of  malarial  origin,  the 
effects  obtained  are  often  very  striking.  In  very  small  doses,  the 
fluorides  have  produced  marked  benefit  in  cases  of  rickets  and 
other  diseases  characterized  by  malnutrition  of  the  osseous 
system.  Of  the  salts  of  hydrofluoric  acid,  the  author  considers 
those  of  quinine,  or  quinetum  {i.e.,  of  the  mixed  cinchona  alkaloids), 
to  be  the  best. 

Antiseptic  Properties  of  Carbon  Bisulphide.  Ckiandi-Bey. 
{Comptes  Bendus,  xcix.  509-511.  From  Journ.  Chem.  Soc.)  Carbon 
bisulphide  is  soluble  in  water  to  the  extent  of  from  2  to  3  parts 
per  million  at  18-20°.  By  agitating  carbon  bisulphide  with  water, 
in  a  flask  completely  filled,  a  solution  can  be  obtained  containing 
approximately  as  much  as  0*5  gram  of  carbon  bisulphide  per 
litre.  Carbon  bisulphide  alone,  and  in  aqueous  solution,  arrests 
all  fermentations,  kills  microbes,  and  is  one  of  the  most  energetic 
of  antiseptics.  It,  moreover,  possesses  considerable  penetrating 
power.  A  solution  of  carbon  bisulphide  in  alcohol  of  96°  decom- 
poses slowly,  and  gives  rise  to  various  products,  notably  sulphu- 
retted hydrogen. 

During  twenty  years'  experience  amongst  workmen  continually 
exposed  to  the  vapours  of  carbon  bisulphide,  the  author  has  never 
observed  any  paralysis  of  lower  or  upper  limbs,  nor  any  destruc- 
tion of  masculine  faculties.  When  breathed  in  certain  proportions, 
the  vapour  of  carbon  bisulphide  produces  effects  similar  to  those 
of  etherisation,  the  only  disagreeable  after-effect  being  heaviness 
of  the  head,  which  soon  passes  off.     When  applied  to  the  skin, 
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carbon  bisulpliide  acts  almost  instantly  as  an  energetic  revulsive, 
the  pain  produced  being  similar  to  that  produced  by  boiling  water. 
The  pain,  however,  ceases  as  soon  as  the  carbon  bisulphide  is 
volatilized,  and  no  ulceration  is  produced. 

The  author  recommends  the  use  of  carbon  bisulphide,  both 
externally  and  internally,  in  aqueous  solution  and  in  the  form  of 
spray,  in  cases  of  cholera,  typhoid,  and  other  diseases  resulting 
from  the  action  of  microbes.  It  may  also  be  used  to  disinfect  the 
evacuations,  clothes,  etc.,  of  cholera  patients  and  others.;  and  an 
aqueous  solution  may  be  employed  to  water  the  streets,  and  to 
wash  out  rooms  in  cases  of  epidemics.  Dr.  Dujardin-Baumetz 
finds  that  the  internal  administration  of  an  aqueous  solution,  in 
cases  of  typhus,  arrests  the  diarrhoea,  and  disinfects  the  breath 
and  the  excretions  of  the  patient. 

When  the  aqueous  solution  is  swallowed,  it  has  a  sweet,  warm 
taste,  and  produces  a  sensation  of  warmth  in  the  stomach,  followed 
after  some  time  by  irritation  of  the  nose  similar  to  that  produced 
by  sulphurous  anhydride.  These  sensations  are  followed  by 
slight  heaviness  of  the  head,  which  soon  passes  away. 

For  medicinal  use  the  carbon  bisulphide  must  be  carefully 
purified  by  agitating  it  with  mercury  until  no  further  formation 
of  mercuric  sulphide  takes  place. 

Antipyretic  Action  of  Lemons.  Dr.  Aitken.  (Brit.  Med. 
Journ.,  October  4,  1884,  653.)  The  author  reports  that  a  decoc- 
tion of  lemon  proves  to  be  a  very  valuable  remedy  in  the  treatment 
of  ague.  A  dose  is  prepared  by  cutting  a  freshly  gathered  and 
unpeeled  lemon  into  thin  slices,  adding  three  teacupfuls  of  water, 
boiling  until  reduced  to  one  teacupful,  and  allowing  the  decoction 
to  stand  all  night  in  the  open  air,  when,  after  being  separated  by 
filtering  and  pressing  from  the  rind,  pulp,  and  seeds,  it  is  ready 
for  administration,  and  should  be  given  at  once,  first  thing  in  the 
morning.  The  author  says  it  has  never  seemed  necessary  to  give 
more  than  one  such  dose  daily. 

Antipyrin.  (Pharm.  Journ.,  3rd  series,  xv.  341.)  The  state- 
ments that  have  been  put  forward  as  to  the  remarkable  power  of 
lowering  the  temperature  in  case  of  a  fever  possessed  by  a  sub- 
stance that  has  been  recently  introduced  under  the  name  of 
"  antipyrin,"  have  given  rise  to  many  inquiries  as  to  its  nature 
and  source ;  but  hitherto  it  has  not  been  possible  to  say  more  than 
that  it  was  an  article,  sent  out  by  a  German  firm,  the  composition 
of  which  had  not  been  disclosed.  A  recent  number  of  the  Berichte 
(xvii.,  2032),  however,  contains  a  paper  by  Dr.  Knorr,  which  throws 
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some  light  upon  tlie  question.  Antipyrin,  according  to  Dr.  Knorr, 
is  one  of  a  series  of  derivatives  from  a  hypothetical  base,  to  which 
he  has  given  the  name  of  "  chinizin,"  representing  it  by  the 
formula  Cg  H^q  ^2-  These  chinizin  derivatives  are  products  of  the 
action  of  diacetic  ether  upon  one  of  the  hydrazines,  a  class  of 
bodies  represented  as  containing  the  nitrogen  group  =  N  —  N  =  , 
of  which  the  free  affinities  are  saturated  either  by  hydrogen  or 
alcohol  radicals.  Phenylhydrazin  (CgHj.HN  —  N.H.H)  is  ob- 
tained by  the  reduction  of  diazobenzene  sulphonate  with  sulphurous 
acid.  When  equal  molecules  of  it  and  diacetic  ether  react  in  the 
cold,  the  elements  of  water  are  eliminated,  and  the  residue  com- 
bines to  form  phenylhydrazindiacetic  ether,  which,  upon  being 
heated  to  100°  C,  parts  with  the  elements  of  ethylic  alcohol,  and  is 
converted  into  methyloxychinizin. 

C6H5N2H3  +  CgHioOg  =  H2O  +  C2H5OH  +  C10H10N2O. 

Phenylhydrazin.       Diacetic  ether.  Methyloxy-chinizin. 

Methyloxychinizin  possesses  the  properties  both  of  an  acid  and  a 
base.  But  it  still  contains  an  atom  of  hydrogen  easily  replaceable 
by  an  alcohol  group,  and  the  compound  then  loses  its  acid  charac- 
ter, and  is  converted  into  a  base,  with  a  strongly  antipyretic  action. 
The  conversion  may  be  effected  by  heating  in  a  tube,  to  100°  C,  a 
mixture  of  equal  parts  of  methyloxychinizin,  methyl  iodide,  and 
methyl  alcohol,  decolorizing  the  product  by  boiling  with  sulphurous 
acid,  distilling  off  the  alcohol,  treating  the  residue  with  strong 
soda  ley,  shaking  the  heavy  oil  that  separates  with  ether,  and 
evaporating,  when  dimethyloxy chinizin  (  Cn  H^2  ^2  ^  )  separates 
in  lustrous  crystals,  melting  at  113°  C.  This  appears  to  ba 
the  compound  to  which  Dr.  Knorr  has  given  the  name  "antipyrin ;" 
biit  it  must  not  be  confounded  with  another  compound,  to  which 
he  has  given  a  similar  systematic  name — di-methyloxychinizin — 
differing  only  by  the  introduction  of  a  hyphen,  that  compound  being 
a  condensation  product  of  tw^o  molecules  of  methyloxychinizin, 
represented  by  the  formula  Coq  H^g  'N^  Og.  There  are  also  two 
other  isomeric  dimethyl oxyh yd razins  that  have  been  described  as 
products  of  reactions  with  other  hydrazins,  but  these  are  distin- 
guished from  the  one  named  antipyrin  by  their  acid  character,  and 
being  less  soluble  in  water,  antipyrin  being  very  soluble.  Indeed, 
the  paper  well  illustrates  the  difficulties  that  attend  the  nomen- 
clature of  such  classes  of  complex  compounds  with  their  pro- 
tean variations,  "phenylizinchinizinohydrobenzolcarbonsaui'eester," 
being  the  name  given  to  one  of  the  new   creations.     In  aqueous 
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solution,  antipyrin  gives,  witli  percliloride  of  iron,  a  deep  red 
colour,  perceptible  even  when  diluted  to  1  part  in  100,000.  This 
reaction  is  common  to  most  of  the  chinizin  derivatives.  With 
nitrous  acid  a  dilute  solution  (1  in  10,000)  gives  a  blue-green 
colour,  and  a  concentrated  one  a  separation  of  blue  crystals  of  an 
isonitroso  compound. 

Sodium  Borobenzoate.  T.  S.Wiegand.  (Amer.Joum.Pharm., 
Dec,  1884.)  The  author  offers  the  following  directions  for  the 
preparation  of  this  substance  : — 

Borate  of  Sodium 3  ozs. 

Benzoate  of  Sodium 4  ozs. 

Water sufficient  to  dissolve. 

Make  a  solution  of  the  salts  in  the  water,  and  evaporate,  with 
constant  stirring,  to  dryness.   One-sixth  of  these  proportions  yields 
an  ounce. 
Or, 

To  a  hot  solution  of  borax  add  benzoic  acid  suffi- 
cient to  saturate  it,  and  evaporate  to  dryness. 

The  latter  formula  would  seem  preferable.  The  salt  is  prescribed 
in  12  or  15  grain  doses,  given  with  tonics. 

The  following  prescription  has  been  used  by  Dr.  D.  H.  Agnew, 
of  Philadelphia,  and  evidently  contains  the  same  salt,  although 
made  extemporaneously  : — 

5*)     Sodii  Biboratis 5  ij. 

Acidi  Benzoici 5  iss. 

Spir.  Juniperi, 

Syr.  Hypophosphitum aaf^ij. 

M.  Sig.    A  tablespoonful  three  times  daily. 

Chloral  Hydrate  as  a  Vesicant.  Dr.  A.  M.  Fauntleroy. 
(Amer.  Journ.  FJiarm.,  December,  1884.)  The  author  recommends 
powdered  chloral  sprinkled  on  adhesive  plaster,  and  melted  by  a 
gentle  heat  (not  more  than  enough  than  to  cause  the  plaster  to 
adhere  to  the  flesh) ,  it  is  applied  while  warm  to  the  part  where 
the  blister  is  wanted.  Within  a  few  minutes  a  gentle  heat  is  felt, 
increasing  in  intensity  for  a  short  time,  then  gradually  easing  off, 
and  at  the  end  of  about  ten  minutes  the  part  is  free  from  pain,  and 
effectually  blistered.  Thus  within  about  ten  minutes  the  work  of 
an  old-fashioned  blister  is  accomplished,  with  many  advantages 
over  the  latter  :  (1)  rapidity  of  action,  (2)  the  ease  of  application, 
(3)  the  non-occurrence  of  strangury.  The  blistered  surface  heals 
easily. 
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Formula  for  the   Internal   Administration   of  Amyl   Nitrite. 

Dr.  E-ichardson.     (Ghem.  and  Brugg.  Aug.,  1884,  413.) 

Amyl  Nitrite,  pure  ....  in.  xxxvj. 
Ethylic  Alcohol  (sp.  gr.  830)  .  .  .  .  5vj. 
Pure  Glycerine ^iss. 

To  make  a  mixture  of  twelve  doses.  One  fluid  drachm  to  be 
taken  in  a  wineglassful  of  warm  water.  In  asthma  this  method 
is  specially  recommended. 

Lactate  of  Cluinine.  F.  Vigier.  {Oaz.  Hebdom.)  The  author 
considers  this  preparation  as  preferable  to  any  other  salt  of 
quinine  for  hypodermic  use,  owing  to  its  solubility  and  neutral 
character.  He  recommends,  for  this  purpose,  a  solution  of  fifteen 
grains  in  six  drachms  of  glycerin  and  twenty  drachms  of  water, 
of  which  about  seventy-five  minims  should  be  injected  three  or 
four  times  daily. 

Cluinine  Borate.  (From  Amer.  Brugg.,  March,  1885,  56.)  Borate 
of  quinine,  in  the  form  of  an  amber-coloured  crystalline  powder, 
of  a  not  unpleasant  odour,  bitter  taste,  and  soluble  in  an  equal 
quantity  of  water,  has  been  found  in  the  medical  clinic  of  Bonn 
to  be  better  tolerated  than  other  salts  of  quinine,  and  of  equal 
therapeutic  value  to  sulphate  or  muriate,  and  it  has  the  advantage 
of  being  less  bitter  and  of  causing  less  sensation  of  noise  in  the  ears. 

Anisic  Acid.  M.  Curci.  {Bev.  Ital.  di  Therap.  From  New 
JRemedies,  1885,  94.)  This  acid  is  formed  by  the  oxidation  of  oil  of 
anise,  and  occurs  in  colourless  prismatic  crystals,  soluble  in  alcohol 
and  ether.  Anisate  of  sodium  is  its  most  powerful  salt.  The 
acid  is  decidedly  antiseptic,  and  resembles  salicylic  acid  in  its 
antipyretic  effects.  The  author  states  that  it  causes  increased 
arterial  tension,  has  a  feeble  toxic  action ;  causes  epileptoid  con- 
vulsions in  animals  when  it  is  injected  into  the  veins  in  large 
quantities.  In  its  pure  state  it  is  a  good  dressing  for  open  sores. 
Its  use  as  an  antipyretic  in  acute  inflammatory  affections  is  not 
followed  by  unpleasant  after  effects,  as  in  the  use  of  salicylate  of 
sodium. 

Phenol  Camphor.  Dr.  T.  Schaefer.  (Boston  Med.  and  Surg. 
Journ.)  The  author  says  that  he  first  noticed,  in  December,  1882, 
the  fact  that,  when  crystallized  carbolic  acid  is  liquefied  by  means 
of  heat,  and  camphor  is  gradually  added,  a  permanent  liquid  is 
obtained  which  is  colourless,  refractive,  possesses  the  odour  of 
camphor,  without  a  trace  of  that  characteristic  of  carbolic  acid, 
and  has  a  sweetish,  camphoraceous,  but  biting  taste,  not  so  caustic 
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as  that  of  carbolic  acid,  but  somewhat  benumbing  to  the  tongue. 
It  is  soluble  in  alcohol,  ether,  chloroform,  and  ethereal  oils,  but  is 
insoluble  in  water,  and  is  heavier  than  the  latter.  It  bums  with 
a  smoky  flame,  and  possesses  the  advantage  over  carbolic  acid  of 
being  less  irritating  and  caustic,  and  of  having  a  pleasant  odour. 

The  author  has  used  it  successfully  for  lessening  the  pain  of 
toothache  and  ingrowing  toenails,  and  as  a  local  application  in 
certain  parasitic  skin  affections. 

Cinnamon  as  a  Eemedy  for  Toothache.  Dr.  J.  R.  Irwin. 
(North  Carolina  Med.  Journ.)  The  author  states  that  one  of  the 
best  and  most  pleasant  things  that  can  be  used  to  relieve  this 
painful  state  of  the  dental  nerves  is  chewing  cinnamon  bark.  It 
destroys  the  sensibility  of  the  nerves,  and  suspends  the  pain 
immediately,  if  the  bark  is  of  good  quality. 

Styrone  as  a  Disinfectant.  Dr.  S.  A.  Pop  off.  (American 
Briigg.,  April,  1885,  ^Q.)  The  author  found  that  styrone  is  a 
more  powerful  antiseptic  than  either  phenol  or  thymol.  A  specimen 
of  urine  to  which  styrone  (1  to  500)  has  been  added,  showed  no 
trace  of  decomposition  at  the  end  of  three  and  a  half  months.  A 
few  experiments  with  styracin  showed  that  it  also  possesses  very 
strong  antiseptic  properties.  Styrone  is  cinnamic  alcohol,  and 
can  be  obtained  by  treating  styracin  with  concentrated  solution  of 
potash.  It  is  not  present  in  liquid  storax,  from  which  styracin 
may  be  extracted  by  ether,  benzol,  or  alcohol,  after  the  separation 
from  the  resin  of  the  cinnamic  acid. 

Antiseptic  Month  Wash.  (American  Druggist,  April,  1885,  77.) 
Magitot's  formula  consists  of  :  — 

Borate  of  Sodium 15  grains. 

Thymol 8  grains. 

Distilled  Water 1  pint. 

This  not  only  removes  foetor  of  breath,  but  lessens  sensitiveness 
of  the  teeth. 

Aseptol,  a  New  Antiseptic.  (Chem.  Centr.  JBl.,  1884,  720.  From 
Journ.  Soc.  Chem.  Ind.)  This  substance  is  an  analogue  of  salicylic 
acid,  its  composition  corresponding  with  the  formula  for  hydroxy- 
phenyl  sulphurous  acid,  Cg  H^  (0  H)  S  O2  H.  It  represents  a  thick 
reddish  fluid  of  1'45  sp.  gr.,  and  has  a  faint  odour,  resembling 
phenol.  It  does  not  possess  the  toxic  action  peculiar  to  phenol, 
and  is  therefore  recommended  for  surgical  and  ophthalmic  opera- 
tions. 

The  Antiseptic  Properties  of  Formic  Acid.  J.  B.  Schnetzler. 
(Comjptes  Bendus,  xcix.  226.)     The  author  reports  that  formic  acid 
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rapidly  destroys  microbes,  even  those  that  are  most  difficult  to 
kill,  such  as  hacterium  subtile.  The  latter  was  found  to  resist 
the  action  of  boiling  water  for  an  hour ;  yet  when  a  drop  of  water, 
swarming  with  thousands  of  these  bacteria,  was  mixed  with  one 
drop  of  a  solution  of  formic  acid,  containing  one  part  per  thousand, 
the  microbes  were  killed  almost  instantly. 

The  author  recommends  that  the  action  of  formic  acid  should 
be  tried  with  the  cholera  bacillus, 

Listerine.  (Amer.  Drugg.,  March,  1885,  56.)  The  following  will 
make  a  preparation  resembling  listerine  : — 

Borax gr.  61 

Benzoic  Acid ,,64 

Boric  Acid ,,128 

Distilled  Water fl.  oz.  6 

Dissolve  with  the  aid  of  a  gentle  heat — 

Thymol gr.  20 

Alcohol fl.  oz.     3 

Eucalyptol in.  5 

Oil  of  Gaultheria rti  5 

Oil  of  Peppermint in  3 

Oil  of  Thyme in.  1 

Mix  the  aqueous  and  alcoholic  solutions,  let  stand  over  night,  then 
filter  and  add  enough  water  to  make  sixteen  fluid  ounces,  and 
render  the  liquid  clear,  if  necessary,  by  cautiously  adding  a  little 
alcohol. 

Another  formula  is  given  by  the  National  Druggist : — 

Thymol gr.     6 

Boric  Acid „    30 

Oil  of  Eucalyptus drops    4 


„     Wintergreen 
Alcohol 
Glycerin 
Water,  enough  to  make 


,        1 

fS  16 


Fruit-Preserving  Compound.  (Amer.  Drugg.,  Jan.,  1885.)  A 
correspondent  of  the  Druggist  (Chicago)  gives  the  following 
receipt  for  preserving  fruit  without  cooking: 


Boracic  Acid 
Salicylic  Acid 
Carbonate  Soda 
White  Sugar 
Water 


'y'.ii 


grs 


,  192 

192 

192 

3     6 

5  12 


Dissolve,  and  add  sufficient  water  to  make  eight  pints. 


264  YEAR-BOOK    OF    PHARMACY. 

Solvent  Action  of  Acetic  Acid  on  Various  Fats  and  Oils.    E. 

Valenta.  (Dingl.  Folyt.  Journ.,  cclii.  296,  297.)  Many  animal 
and  vegetable  fats  are  more  or  less  soluble  in  acetic  acid.  This 
property  seems  to  offer  advantages  over  previous  methods  of 
testing  single  fats.  Equal  parts  of  oil  and  acid  are  mixed  and 
submitted  to  various  temperatures.  (1)  Completely  soluble  at 
ordinary  temperatures  (15°  to  20°)  :  olive-kernel  and  castor  oils. 
(2)  Completely  or  almost  completely  soluble  at  temperatures 
between  23°  and  the  boiling  point  of  acetic  acid :  palm  23°, 
bay  27°,  mace  27°,  cocoa  nut  40°,  palm  kernel  48°,  elipsey  64-5°, 
green  olive  85°,  cacao  nut  105°,  gingerly  107°,  pumpkin-seed  108°, 
almond  110°,  cotton-seed  110°,  riill  110°  (Hungarian,  used  to  adul- 
terate rape),  yellow-olive  oil  111°,  earth-nut  112°,  and  apricot 
kernel  oils  114°,  tallow  95°,  American  bone  fat  90-95°,  cod-liver 
oil  108°,  and  press  tallow  114°.  The  numbers  give  the  tempera- 
ture at  which  the  cooling  solution  begins  to  be  turbid.  (3)  In- 
completely soluble  at  the  boiling  point  of  acetic  acid :  rape  seed, 
rape,  and  hedge-mustard  oils.  It  may  be  mentioned  that  acetic 
acid  at  50°  to  60°  offers  a  good  means  of  detecting  the  adultera- 
tion of  mineral  oil  by  means  of  resin  oil,  the  former  being  almost 
insoluble,  whilst  the  latter  is  very  easily  soluble. 

Acetate  of  Magnesium.  A.  F.  W.  Neynaber.  {Amer.  Journ. 
PJiarm.,  Sept.,  1884.)  Attention  is  called  in  this  paper  to  the 
suitability  of  acetate  of  magnesium  for  medicinal  and  pharma- 
ceutical purposes,  owing  to  its  great  solubility  in  water  and 
alcohol,  which  causes  it  to  form  clear  mixtures  with  elixirs, 
wines,  syrups,  tinctures,  fluid  extracts,  etc.  The  author  suggests 
a  considerable  number  of  formulas,  containing  this  substance 
among  the  laxative  ingredients. 

The  Dispensing  of  Oleates.  H.  B.  Parsons.  (Druggists'  Cir- 
cular and  Chemical  Gazette,  January,  1885.)  Some  oleates  (like 
aluminium,  bismuth,  and  arsenic)  hold  water  tenaciously,  and 
must  be  melted  in  an  evaporating  dish  in  order  to  separate  this 
water. 

In  precipitating  and  washing  the  oleates  it  is  advisable  to  use 
earthenware,  or  better,  "  agate  "  ware  dishes.  The  glazing  should 
be  unbroken. 

For  extemporaneous  prescriptions,  where  it  is  necessary  to 
warm  the  oleate  over  a  water-bath,  small  porcelain  dishes,  and 
glass   rods   or   wooden   spatulas   are   best.      Never  use   metallic 


Where  a  physician  directs  the  dilution  of  an  oleate  without 
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specifying  what  is  to  be  used,  it  is  usually  safest  to  employ 
oleic  acid.  Oleates  so  diluted  are  very  rapidly  absorbed,  as  a 
general  thing. 

If  a  somewhat  slower  absorption  is  desired,  use  fresh  lard,  olive 
oil,  lard  oil,  or  oil  of  sweet  almonds. 

If  it  is  desired  to  retard  the  absorption  even  more,  use  petro- 
latum or  some  similar  petroleum  ointment.  It  should  be  remem- 
bered that  oleates  are  sometimes  employed  to  produce  local  effects 
only  (as  in  some  skin  diseases),  where  it  is  not  desirable  to  have 
them  penetrate  deeply  or  rapidly;  here  the  petroleum  bases  should 
be  used. 

In  oi^er  cases  it  is  desired  to  obtain  constitutional  effects  through 
the  absorption  of  the  oleate. 

The  constitutional  effects  of  mercurials  are  obtained  in  syphilis 
through  external  application  of  the  oleate  of  mercury;  and  the 
constitutional  effects  of  quinine,  upon  infants,  are  obtained  by 
external  application  of  the  oleate  of  quinine.  In  cases  of  this 
nature,  the  oleate  should  not  be  diluted  with  petrolatum,  but 
with  oleic  acid. 

The  oleates  of  the  alkaloids  are  usually  employed  without 
dilution. 

Oleate  of  aluminium  is  diluted  with  an  equal  weight  of  lard. 
Oleate  of  arsenic,  20  grains  to  an  ounce  of  lard.  Oleate  of  bis- 
muth, used  alone,  or  diluted  as  directed  by  the  physician.  Oleate 
of  copper,  1  part  to  9,  or  1  part  to  4,  of  lard  or  petrolatum,  form- 
ing 10  and  20  per  cent,  ointments.  Oleate  of  iron,  diluted  with  an 
equal  weight  of  lard.  Oleate  of  lead,  diluted  with  an  equal  weight 
of  lard. 

Oleates  of  mercury:  5,  10,  and  20  per  cent,  oleates  are  used 
alone,  or  diluted  as  ordered  by  the  physician.  The  patient  should 
be  cautioned  against  employing  the  stronger  oleates  too  freely. 

Oleate  of  silver :  1  part  to  7,  8,  or  10  parts  of  lard. 

Oleate  of  zinc :  the  dry  oleate  is  much  used  as  a  dusting 
powder.  A  "25  per  cent,  ointment "  is  prepared  by  mixing  1 
part  of  the  powdered  oleate  with  3  parts  of  lard. 

Liquor  IpecacuanhaB  et  MorpMse. — Dover's  Solution.  B.  H. 
Hess.  {Amer.  Journ.  Pharm.,  May,  1885.)  Preparation. — Take 
of  acetate  of  morphine  1  dram,  diluted  acetic  acid  1  fluid  ounce, 
diluted  alcohol  7  fluid  ounces,  wine  of  ipecac.  2  fluid  ounces. 
Dissolve  the  acetate  of  morphine  in  the  acid,  add  the  diluted 
alcohol  and  wine  of  ipecac,  and  mix  the  whole  thoroughly. 
Set  aside  for  twenty-four  hours,  then  filter  through  paper. 
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An  Improved  Method  of  Preparing  Ointment  of  Salicylic  Acid» 

B.  Squire.  (Pharm.  Jour7i.,  3rd  series,  xv.  281.)  The  author 
finds  that  salicylic  acid  is  soluble  in  hot  lard  (at  water-bath  tem- 
perature) in  the  proportion  of  about  30  grains  per  ounce,  and 
therefore  suggests  that  it  should  be  so  dissolved  instead  of  being 
merely  mixed  with  the  lard,  as  this  mode  of  incorporation  insures 
a  more  minute  state  of  division  of  the  active  ingredient  in  the 
ointment,  and  consequently  a  more  energetic  action.  After  its 
preparation  by  solution  of  the  acid  in  hot  lard,  the  ointment 
should,  after  cooling,  be  well  mixed  with  the  pestle  and  mortar  on 
account  of  the  tendency  of  the  particles  of  the  acid  (minutely  pre- 
cipitated during  the  cooling  of  the  ointment)  to  collect  towards  the 
surface,  more  especially  at  the  edges  of  the  surface. 

Glycerinum  Aluminis.  Dr.  R.  W.  Parker.  (Brit.  Med.  Journ., 
January  24,  1885.)  This  preparation  is  recommended  as  a 
substitute  for  glycerinum  acidum  tannicum  as  a  powerful  local 
astringent.  It  is  less  harsh  than  tannin,  and  is  not  incompatible 
Avitli  iron  salts.  It  may  be  used  diluted  with  water,  as  a  gargle  or 
wash,  or  even  as  an  injection.     It  is  prepared  by  dissolving 

Powdered  Alum 1  part. 

In  Glycerin 5  parts. 

with  the  aid  of  a  gentle  heat. 

Glycerinum  Perri  lodidi.  S.  Plevani.  (Bollet.  Farmaceut. ; 
Pharm,  Zeit.,  1885,  9.)  The  following  formula  is  suggested  by  the 
author,  and  is  stated  to  yield  a  preparation  not  liable  to  alteration. 

Digest  20  gm.  of  iodine,  10  gm.  of  iron  filings,  and  30  gm.  of 
water;  filter  into  a  porcelain  capsule,  containing  75  gm.  of  glycerin, 
and  evaporate  it  to  100  gm. 

This  solution  contains  23  gm.  of  ferrous  iodide,  and  since  it  is 
miscible  in  all  proportions  with  water,  alcohol,  and  syrups,  and 
may  also  be  incorporated  with  fats  and  oils,  it  is  a  preparation 
offering  great  convenience  in  dispensing. 

Glycerin  as  a  Remedy  for  Tape- Worm.  (Brit.  Med.  Joum., 
June  13,  1885.)  Dr.  McCallum  calls  attention  to  the  tsenifuge 
properties  of  glycerin.  The  administration  of  this  remedy  ^is 
advantageously  followed  by  a  gentle  purgative. 

Tincture  of  Benzoin  as  a  Remedy  for  Colds.  Dr.  W.Brydon. 
(British  Medical  Journal,  March  28,  1885.)  The  author  confirms  a 
statement  recently  made  in  the  same  paper  to  the  effect  that 
tincture  of  benzoin  inhaled  through  the  nostrils  repeatedly,  is  one 
of  the  best  remedies  for  nasal  catarrh  or  coryza.    He  states  that  in 
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liis  own  experience  he  found  the  stuffy  feeling  in  the  nostrils, 
lachrjmation,  and  headache  speedily  disappeared,  and  that  he  has 
tried  it  with  the  same  success  on  others. 

Pilocarpine  as  a  Remedy  for  Diabetes.  Dr.  T.  C.  Eager. 
(Lancet,  August  16,  1884.)  The  author  reports  that  he  has 
obtained  most  satisfactory  results  in  the  treatment  of  diabetes  by 
the  administration  -of  pilocarpine  and  pepsin  combined  with  an 
appropriate  dietetic  treatment. 

A  New  Remedy  for  the  Relief  of  Gout.  Dr.  J.  M.  Granville. 
{Lancet,  August  10,  1884.)  The  following  formula  is  recom- 
mended by  the  author  as  yielding  a  preparation  capable  of  quickly 
relieving  the  pain  in  acute  and  subacute  gout,  and  reducing  the 
swellings : — 


Ammouii  Chloridi     . 

.       5iv 

PotassBB  Chloratis     . 

513 

Glycerini  .... 

.     5xij. 

Tincturse  lodi  . 

513 

Aquae         .... 

ad  5xij. 

Misce.  The  dose  is  two  tablespoonfuls  every  three,  four,  or  six 
hours. 

The  proportion  of  urea  in  the  urine  of  patients  thus  treated  was 
found  to  rise  very  considerably. 

Serpentaria  as  a  Remedy  for  Rhus  Poisoning.  T.  S.  Wiegand. 
(Amer.  Journ.  Fharm.,  July,  1884.)  The  author  recommends  fluid 
extract  of  serpentaria  for  the  relief  of  the  suffering  occasioned 
through  contact  with  the  "poison-oak"  (Bhus  toxicodendron). 
The  remedy  is  best  applied  by  placing  cloths  moistened  with  it 
upon  the  affected  parts,  and  two  or  three  applications  are  said 
generally  to  eff'ect  a  cure. 

A  New  Remedy  for  Piles.  (Medical  Press,  October  1, 1884,  292.) 
The  following  mixture  is  recommended  as  affording  great  relief  in 
this  affection : — 


Potass.  Bromid. 

.        .        .        5ij. 

Ext.  Ergotse  Liq.    . 

.    513  ss. 

Tr.  Nucis  Vom. 

5j. 

Sp.  Am.  Arom. 

.         .         .      5jss. 

Aq.           .... 

ad  5viij. 

M.  Sign.     3J.  four  times  a  day. 

Remedy  for  Frost  Bite.  Dr.  L.  G.  Doane.  (Amer.  Brugg., 
March,  1885,  56.)  The  author  reports  in  the  Therapeutic  Gazette, 
that  the  following  application  has  been  found  excellent  in  frost- 
bite : 
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Carbolic  Acid 10  drops. 

Oil  of  Turpentin 1  ounce. 

Vaseline 1       >» 

Mix  the  vaseline  and  oil  of  turpentin  by  rubbing  in  a  mortar, 
and  then  incorporate  the  acid. 

Kephir.  H.  Struve.  (JBer.  der  deutsch.  cJiem.  Ges.,  xvii.  1364- 
1368.)  Kephir  is  a  variety  of  fermented  milk  prepared  in  the 
Caucasus,  the  use  of  which  for  medicinal  purposes  has  in  the  last 
two  years  spread  over  a  great  part  of  Russia.  It  is  prepared  from 
milk  by  fermentation  with  the  so-called  kephir-grains  in  leather 
bottles.  During  the  fermentation,  a  considerable  quantity  of  the 
ferment  is  produced ;  it  is  removed,  dried  in  the  sun,  and  pre- 
served to  effect  fresh  fermentations.  An  analysis  of  kephir-grains 
dried  at  100°  gave — 


Water 

.     11-21 

Fat 

.       3-99 

Soluble  peptone-hke  substances      . 

.     10-98 

Proteids  soluble  in  ammonia  . 

.     10-32 

„             „           potash     . 

.     30-39 

Insoluble  residue    .... 

.     33-11 

Microscopic  examination  of  the  insoluble  residue  showed  it  to 
consist  of  a  mixture  of  yeast-cells  with  Kern's  "  Bacterium  dispora 
caucasica."  In  a  few  cases,  Lepthothrix  and  Oidium  lactis  were 
also  observed.  The  whole  of  the  active  matter  of  the  ferment 
was  contained  in  the  insoluble  residue.  From  fermentation  ex- 
periments made  by  the  author,  it  appears  that  the  yeast-cells  alone 
are  essential  to  the  fermentation,  the  Bacterium  dispora  caucasica 
taking  no  part  whatever  in  the  action.  The  yeast-cells  have  been 
modified  to  a  certain  extent  by  having  grown  in  contact  with  the 
leather  of  the  bottles,  and  thus  rendered  capable  of  exciting  the 
peculiar  kephir-fermentation. 

Asthma  Cigarettes.  (Boston  Journ.  of  Chem.)  Impregnate 
well-nitred  tobacco  with  an  alcoholic  fluid  extract  of  grindelia ; 
let  dry,  and  use  in  cigarettes.  Owing  to  the  nitre,  they  will 
continue  to  glow  and  to  develop  smoke. 

Iodoform  Gauze.  M.  Reber.  (American  Druggist,  Feb.,  1885, 
from  L' Union  Pharmaceutique.)  The  author  recommends  the 
following  formula : — 

Eosin,  powdered 50  parts. 

Alcohol 600    „ 

Glycerin 50    „ 
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After  having  treated  the  gauze  with  the  solution,  sprinkle  upon 
it  the  iodoform  (about  40  parts  for  a  quantity  of  gauze  impreg- 
nated with  the  whole  of  the  above  mixture)  uniformly. 

Gaudet  recommends  the  following  rapid  plan :  Dissolve,  in  800 
or  900  parts  of  ether,  as  much  iodoform  as  it  will  take  up,  aiding 
solution  by  trituration,  and  even  having  a  little  iodoform  in 
excess.  Then  pour  the  liquid  into  a  wide-mouthed  vessel,  put 
in  the  gauze  previously  washed  and  dried,  and  when  it  is  saturated, 
remove  and  dry  it  by  a  brief  exposure  to  air.  Keep  it  in  a  well- 
closed  vessel  protected  from  the  light. 

Absorbent  Cotton.  E.  Pauls  son.  (Pharm.  Journ.,  3rd  series, 
XV.  422.)  A  modified  process  for  the  preparation  of  absorbent 
cotton  is  published  by  the  author  in  the  American  Journal  of 
Pharmacy  (Nov.,  574.)  It  consists  in  boiling  a  kilogram  of  cotton 
for  half  an  hour  in  four  litres  of  water  containing  25  grams  of 
caustic  potash,  then  washing  it  till  every  trace  of  alkali  is  re- 
moved, squeezing  it  dry,  and  steeping  it  for  fifteen  or  twenty 
minutes  in  a  5  per  cent,  solution  of  chlorinated  lime.  After  being 
washed  with  a  little  water,  the  cotton  is  next  dipped  into  water 
acidulated  with  hydrochloric  acid,  rinsed  in  fresh  water,  boiled 
again  in  alkaline  water  as  at  first,  and  washed ;  then  dipped  into 
acidulated  water,  rinsed,  and  dried. 

Mustard  Paper.  G.  McDonald.  {American  Druggist,  Jan., 
1885,  5.)  The  author  states  that  the  formula  given  by  the 
U.  S.  Pharmacopoeia  does  not  seem  to  work  well,  since  the  mixture 
of  powdered  mustard  (deprived  of  oil)  and  of  solution  of  gutta- 
percha, cannot  be  applied  to  the  paper  with  a  brush.  He  finds 
that  the  mass  follows  the  brush  and  refuses  to  adhere  to  the  paper. 
If,  however,  a  common  8-inch  spatula  be  used  for  applying  the 
mass,  a  tolerable  degree  of  success  is  obtained.  He  also  draws 
attention  to  the  different  features  otherwise  presented  by  the 
article  as  put  on  the  market  by  manufacturers  and  that  made  by 
the  officinal  formula.  The  commercial  article  is  on  soft,  unsized 
paper,  and  therefore  soft  and  pliable  ;  while  the  officinal  is  on  stiff 
and  sized  paper.  When  the  latter  is  dipped  into  water  it  does 
not  retain  enough  moisture  to  produce  the  "oil  of  mustard" 
rapidly  enough,  while  the  soft,  unsized  paper  certainly  has  this 
advantage. 

The  author  also  tried  other  solvents  than  that  recommended  by 
the  Pharmacopoeia  for  mixing  with  the  powdered  mustard,  and 
obtained  better  results  from  a  solution  of  one  drachm  of  gutta- 
percha in  ten  fluid  drachms  of  coal-tar  benzol,  than  from  any  other. 
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Keratine,  a  Pill-coating  Material.  Dr.  Unna.  (PJiarm, 
Journ.,  3rd  series,  xv.  422.)  This  substance,  described  by  the 
author  at  the  Medical  Congress  held  in  Berlin,  has  been  devised 
by  him  with  the  object  of  protecting  pills  from  the  action  of  the 
gastric  juice,  and  yet  allow  them  to  dissolve  in  the  alkaline  con- 
tents of  the  small  intestine.  The  preparation  being  obtained 
from  horn,  has  been  named  "  keratine."  It  is  insoluble  in  hydro- 
chloric acid,  but  easily  soluble  in  alkalies.  It  is  made  by  digest- 
ing horn  shavings  first  in  artificial  gastric  juice,  until  all  the 
albuminous  substances  capable  of  being  dissolved  out  by  pepsin 
and  hydrochloric  acid  are  removed,  and  then  for  several  weeks  in 
ammonia.  The  "keratine"  is  dissolved  by  the  ammonia,  and 
upon  evaporation  of  the  solution  until  only  a  trace  of  ammonia 
remains,  a  gum-like  liquid  is  obtained,  which  can  be  used  for 
coating  pills.  As  the  author  has  found  that  pills  made  with 
ordinary  excipients  are  apt  to  swell  and  burst  the  keratine  coating, 
he  recommends  the  use  of  an  excipient  consisting  of  charcoal, 
almond  oil,  and  cacao  butter.  Each  pill  should  be  covered  with 
a  layer  of  cacao  butter  and  then  coated  two  or  three  times  with 
keratine.  Although  not  soluble  in  hydrochloric  acids,  keratine  is 
soluble  to  some  extent  in  acetic  and  citric  acids ;  these  acids, 
therefore,  should  not  be  given  at  the  same  time  as  keratine- 
coated  pills. 

Medicated  Kaolin  and  other  Pastes.  (American  Druggist,  Decem- 
ber, 1884.)  Professor  Unna,  to  avoid  the  greasiness  and  reduce 
the  cost  of  ointment,  has  suggested  the  use  of  kaolin  or  porcelain 
clay  as  a  basis.  The  paste  should  be  quickly  and  easily  spread  in 
a  thin  layer  on  the  skin,  and  should  form  in  a  short  time  a  firmly 
adhering  coating. 

Pure  kaolin,  with  vaseline  or  glycerin  in  equal  parts  ;  with  oils, 
such  as  olive,  almond,  or  linseed,  in  the  proportion  of  two  to  one, 
will  produce  a  good  paste.  With  more  linseed  oil  a  liniment  is 
produced.  This,  when  spread  on  extensive  surfaces,  leaves  a 
quickly- drying  residuum.  When  other  ingredients,  such  as  lead 
acetate  or  zinc  oxide,  are  used,  the  kaolin  and  oil  or  glycerin  are 
to  be  mixed  first,  and  the  lead  or  zinc  compound  then  added,  as 
the  kaolin  is  otherwise  apt  to  form  an  insoluble  cement  with  the 
metallic  salt.  Yellow  or  red  kaolin  may  be  used  in  place  of  white, 
and  these  pastes  may  not  only  be  used  in  the  treatment  of  certain 
diseases  of  the  skin,  but  also  as  vehicles  for  escharotic  agents.  The 
following  formula  is  suggested  : 
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Pure  Kaolin, 

Linseed  Oil  (or  Glycerin),  of  each     .         .     30  parts. 

Oxide  of  Zinc, 

Solution  of  Subacetate  of  Lead,  of  each     .     20     ,, 

Professor  Unna,  in  his  experiments  with  kaolin  pastes,  found 
that  other  forms  of  paste  might  be  used  to  advantage,  as  for 
example  : — 

Lead  Pastes. — Boil  a  quantity  of  litharge  with  double  the  quantity 
of  vinegar,  until  the  latter  has  evaporated  and  the  litharge  has 
become  a  moderately  damp  mass.  Should  the  paste  in  time 
become  dry,  it  can  be  restored  by  heating  it  with  more  vinegar, 
or: — 

Lithargyri  subt.  pulv 50  parts. 

Aceti 80     ,, 

Boil  to  the  consistency  of  a  paste  and  add — 

01.  lini  {vel.  glycerini,  vel  ol.  olivae)  .         .     10  parts. 

Starch  Paste. — Useful  in  eczema.  In  this  case  the  property  of 
drying  must  be  imparted  to  the  paste  by  the  addition  of  oxide  of 
zinc,  sulphur,  etc 

Zinei  oxidi 50  parts. 

Acid,  salicylici 2     „ 

Amyli  oryzae 15     „ 

Glycerini 15     „ 

Aq.  destillat 75     „ 

Mix  simultaneously,  and  heat  until  reduced  to  140  parts. 
A  similar  paste  for  acne  consists  of  : — 

Sulphuris  prgecip 40  parts. 

Calcis  carbonat. 2     „ 

Zinci  oxidi 20     „ 

Amyli  oryzffi 16     „ 

Glycerini 20     ,, 

Aq.  destillat 75     „ 

M.  Reduce  by  boiling  to  120  parts. 
Pextrin  Pastes. — For  eczema. 

Zinci  oxidi 40  parts. 

Dextrini  (pulverized), 

Aq.  destillat '       .     aa  20     ,, 

Glycerini 40     ,, 

Sulphuris  sublim 2     ,, 

M.  Boil  to  a  paste. 
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For  freckles : — 

Zinci  oxidi 10  parts. 

Bismuthi  oxychloridi         .         .         .         .       2     ,, 
Hydrarg.  perchloridi  .         .         .         •02-0-5  , 

Dextrini, 

Aq.  destillat aa     10 

Glycerini 15     ,, 

M.     Boil  to  a  paste.     If  it  becomes  hard  a  few  drops  of  water 
will  enable  it  to  be  spread. 

Gum  Pastes. — For  cbronic  infantile  eczema. 

Zinci  oxidi .40  parts. 

Hydr.  oxidi  rubri 2     „ 

Mucilag.  acacise, 

Glycerini aa     20     „ 

M.  secundum  artem. 

Cretse  praparat., 

Sulphuris  sublim aa  2  parts. 

Picis  liquidee 8     „ 

Amyli 20     „ 

Mucilag.  acacise, 

Glycerini aa  15     „ 

M. 

For  scabies : — 

Zinci  oxidi 40  parts. 

Bals.  Peruv 20     „ 

Mucilag.  acacige, 

Glycerini aa  30     „ 

M. 

For  sore  nipples  : — 

Sacchari  albi, 

Zinci  oxidi, 

Mucilag.  acaciae, 

Glycerini. aa      5  parts. 

M. 

Tbe  gum  pastes  will  serve  also  as  vehicles  for  cbrjsarobin  and 
pyrogallic  acid  and  oily  substances,  but  cannot  be  employed  for 
acids,  since  these  destroy  their  adhesiveness.  Kaolin  paste  can 
also  be  used  for  chrysarobin  and  pyrogallic  acids. 

Attempts  to  form  pastes  which  can  be  kept  in  bulk  ready 
prepared  have  thus  far  been  unsuccessful.     Even  oil  or  glycerin 
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fails  to  prevent  their  hardening  in  time,  and  as  the  best  pastes  are 
those  which  dry  the  most  rapidly  when  applied  to  the  skin,  these 
are  the  ones  which  are  soonest  spoiled  by  keeping.  Corrosive 
sublimate,  calomel,  red  and  white  precipitate,  naphthol,  carbolic 
acid,  chloral  hydrate,  and  camphor  may  be  combined  with  any  of 
the  above  formulae.  Salicylic  acid  mixes  well  with  all  the  pastes, 
excepting  in  large  proportions  with  gum  paste.  Iodine  and  iodo- 
form are  compatible  with  the  lead,  kaolin, 'and  gum  pastes,  but  not 
with  the  others.  Animal,  vegetable,  and  mineral  fats  and  soaps 
can  be  mixed  in  small  quantities  with  all  the  pastes. 

Veterinary  Pharmacy.  (Ghem.  and  Drugg.,  Sept.,  1884.)  The 
following  formulaB  are  quoted  from  the  new  French  Codex: — 

Physic  Balls  (Bols  Purgatifs  ou  Alvetiques)  for  Horses. 

Aloes,  25  grammes ;  colocynth,  2  grammes ;  black  soap,  q.  s. ; 
for  one  ball. 

Soothing  Drink  (Breuvage  Calmant). 

Asafoetida,  camphor,  of  each  15  grammes ;  rub  in  a  mortar  to 
powder;  make  into  a  paste  with  water;  add  water  gradually, 
1,000  grammes  in  all;  add  15  grammes  of  ether  (0"735). 

Opium  Soothing  Drink  {Breuvage  Calmant  Opiace). 

Sydenham's  laudanum,  30  grammes  ;  ether  (0*735),  15  grammes ; 
water,  1,000  grammes. 

Liquid  Blister  {Feu  Liquide  Ordinaire). 

Grammes. 

Essence  of  Lavender 600 

Ohve  Oil 300 

Powdered  Cantharides 30 

„        Euphorbium 30 

Digest  the  powders  for  two  hours  in  the  olive  oil,  [strain]  and 
add  the  essence  of  lavender. 

Purgative  Pills  for  Dogs. 

Grammes. 

Aloes 10 

Colocynth IJ 

Medicinal  Soap,  q.  s. 

To  make  10  pills.     Dose,  1  to  4  pills. 
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Blistering  Ointment. 

Grammes. 
Cantharides  in  coarse  powder        .        .        .        600 

Powdered  Euphorbium 200 

Black  Pitch  and  Yellow  Kesin,  of  each  .        .        400 

Yellow  Wax 300 

Olive  Oil 1000 

Melt  the  wax,  pitch,  and  resin  at  a  gentle  heat ;  add  the  oil, 
constantly  stirring ;  strain  through  cloth.  Pat  the  cantharides  and 
enphorbinm  in  the  vessels,  and  damp  with  water.  Add,  little  by- 
little,  half  the  resinous  mixture,  and  heat  to  evaporate  the  water. 
Then  add  the  rest  of  the  mixture ;  heat  for  a  few  seconds  ;  with- 
draw from  the  fire,  and  stir  well  till  quite  cold. 

Application  for  the  Frog. 

Chloride  of  antimony  (solid)  and  commercial  hydrochloric  acid 
sufficient  to  make  a  soft  paste. 

Application  for  Itch,  Scab,  Mange. 

Liniment. 

Benzine,  300  grammes ;  huile  de  Cade,  coal  tar,  black  soap,  and 
essence  of  turpentine,  of  each  100  grammes.  Bub  the  soap  and 
the  tar  together  in  a  mortar,  and  add  the  huile  de  Cade.  When 
this  mixture  is  perfectly  homogeneous,  incorporate  gradually  the 
turpentine  and  the  benzine. 

Lotion. 

Grammes. 
Trisulphide  of  Sodium,  solid         .        .        .        250 
•    Water 1000 

Dissolve. 

Pomade. 

Grammes. 
Trisulphide    of    Potassium,    dry    (liver    of 

sulphur) 10 

Pure  Carbonate  of  Potash      ....  2 

Lard 300 

Mix  carefully. 

Solnbility  of  Carbolic  Acid  in  Liquid  Paraffin  and  Benzol.    Dr. 

Schweissinger.  (Yyotr  Pharmaceut.  Zeitung.)  The  author  has 
determined  the  solubility  of  pure  carbolic  acid  in  liquid  paraffin 
(German  Pharmacopoeia),  and  in  benzol  (specific  gravity  0*65^). 
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Paraffin  will  dissolve  1  part  in  60  at  17°  C,  and  1  in  20  at  44°  C, 
and  proportionately  at  intermediate  temperatures.  With,  tlie 
addition  of  ^  per  cent,  of  absolute  alcohol  to  the  carbolic  acid  the 
solubility  is  slightly  increased.  Benzol  at  43°  C.  will  dissolve  its 
own  weight  of  carbolic  acid ;  at  25°  C,  one-tenth  ;  at  21°  C,  one- 
twentieth  ;  and  at  16°  0.  one-fortieth  of  its  weight. 

Liquid  Paraffin.  (Ber.  der  deutsch.  Chem.  Ges.,  xvii.  From 
Chem.  and  Drugg.)  Liquid  paraffin  is  a  substance  which,  although, 
admitted  in  the  new  German  Pharmacopoeia,  is  otherwise  little 
known,  even  in  chemical  laboratories. 

It  is  an  oily  liquid,  and  consists  of  a  mixture  of  hydrocarbons  of 
the  methane  group,  boiling  between  215°  and  240°  C,  in  vacuo, 
under  a  pressure  of  6  m.m. 

Liquid  paraffin  mixes  with  chloroform  and  ether,  forming  a  clear 
liquid  when  these  substances  have  been  previously  freed  from  all 
traces  of  water  by  metallic  sodium ;  but  the  presence  of  a  trace  of 
water,  or  of  alcohol  containing  water,  causes  turbidity,  and  may 
therefore  be  advantageously  employed  as  a  test  for  traces  of  water 
in  alcohol  or  chloroform. 

Iodized  Paraffin.  C.  Jehn.  (ArcMv  der  Pharm.,  Feb.,  1885.) 
The  author  combines  the  therapeutic  qualities  of  paraffin  with 
those  of  iodine  by  preparing  paraffinum  iodatum  in  the  place  of 
ordinary  tincture  of  iodine.  Twenty  grams  of  iodine  are  placed 
in  a  suitable  glass  flask  and  covered  with  380  grams  of  liquid 
paraffin  (see  preceding  abstract),  the  whole  gently  heated  and 
shaken  until  complete  solution  is  effected.  The  product  is  a  5  per 
cent,  solution  of  iodine,  and  the  liquid  exhibits  a  beautiful  deep 
violet  colour.  A  higher  percentage  of  iodine  can  be  obtained  by 
first  dissolving  the  iodine  in  absolute  ether,  and  then  diluting  with 
liquid  paraffin  to  the  required  strength. 

Uses  of  Liquid  Paraffin.  L.  Crismer.  (Ber.  der  deutsch.  Chem. 
Ges.,  1884,  649-652.)  The  author  gives  an  account  of  the  uses  o: 
liquid  paraffin  as  a  solvent  and  reagent : — 

Test  for  Water  in  Ether,  etc. — Liquid  paraffin  dissolves  in  all 
proportions  in  anhydrous  chloroform  or  ether,  yielding  clear 
solutions,  but  in  the  presence  of  water  or  of  diluted  alcohol  the 
solutions  are  turbid.  Liquid  paraffin  dissolves  sparingly  in 
absolute  alcohol ;  such  a  solution  at  once  becomes  turbid  on  the 
addition  of  weaker  alcohol.  Methyl  alcohol  behaves  in  a  very 
similar  manner  with  paraffin  oil.  The  presence  of  water  in  the 
liquids  named  may  thus  be  readily  ascertained. 

Solvent  Properties. — Liquid  paraffin  is  a  good  solvent  for  amyl 
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alcohol,  crude  fusel  oil,  chlorine,  bromine,  iodine,  and  the  phos- 
phorus and  arsenic  compounds  of  the  halogens.  White  phosphorus 
kept  under  paraffin  oil  unites  readily  and  without  danger  of 
explosion  with  bromine  dropped  into  the  liquid,  the  mixture  being 
kept  cool ;  the  phosphorus  tri-bromide  dissolved  in  the  liquid 
paraffin  is  decomposed  on  dropping  in  water,  hydrohromic  acid  being 
given  olf,  and  may  be  completely  dehydrated  by  passing  the  gas 
over  phosphoric  anhydride. 

Hydriodic  acid  may  be  prepared  in  a  similar  manner.  The  iodine 
is  added  in  small  quantities  to  the  phosphorus  kept  under  liquid 
paraffin ;  water  is  added,  and  the  mixture  is  finally  heated  in  a 
sand  bath. 

Ethyl  iodide  is  expeditiously  prepared,  using  liquid  paraffin  as  a 
solvent  for  the  phosphorus  triodide,  adding  the  alcohol  gradually, 
returning  the  ether  by  means  of  a  reversed  cooler  to  the  mixture 
and  finally  distilling.  13  grams  of  phosphorus,  160  of  iodine,  and 
60  of  absolute  alcohol  yielded  190  grams  of  colourless  ethyl  iodide, 
which  after  treatment  with  a  little  iodine,  sodium,  and  finally  with 
calcium  chloride,  furnished  182  grams  of  ethyl  iodide,  of  sp.  gr. 
1-944  at  15°  C,  and  boiling  at  72-5°  C. 

Methyl  iodide  was  prepared  in  the  same  way  ;  the  yield  was  90 
per  cent. 

Arnica  Jelly.  (Chem.  and  Drugg.,  Dec,  1884).  This  is  a  popular 
preparation  for  chapped  hands  : — 

Parts. 

Glycerine 8 

Water 2 

Starch 1 

Tincture  of  Arnica 1 

Oil  Kose q.  s. 

Heat  the  glycerine,  water,  and  starch  until  it  becomes  a  trans- 
parent mass ;  when  nearly  cool,  add  the  tincture  of  arnica,  and 
perfume  with  oil  of  rose.  If  desired,  it  can  Tdc  coloured  with 
tincture  of  alkanet. 

Gelatinized  Benzin.  (American  Druggist,  Feb.,  1885,  35.)  A 
gelatinous  mixture,  containing  benzin,  may  be  obtained  as  fol- 
lows : — 

Dissolve  120  parts  of  white  (Castile)  soap  in  180  parts  of  hot 
water,  add  to  the  solution  30  parts  of  concentrated  water  of 
ammonia,  dilute  with  water  to  750  parts,  and  then  add  enough 
benzin  to  make  1,000  parts,  and  shake.  In  this  form  the  benzin  is 
less  volatile  than  it  otherwise  would   be;  besides,  the  soap  and 
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ammonia  increase  the  detergent  and  cleansing  power  of  the 
benzin. 

Dental  Mastich.  (L' Union  Pharm.,  Feb.,  1885,  and  PJiarm.  Zei- 
tung.)  Dissolve  4  parts  of  mastich  and  2*5  parts  of  balsam  of  Peru 
in  7  parts  of  chloroform. 

Another  formula  recommends  2  parts  of  mastich,  2  parts  of 
balsam  of  Peru,  and  7  parts  of  chloroform. 

Mixtura  Dentifrica.     (Pharm.  Zeitung,  1885,  5.) 


Oil  of  Peppermint  (English) 

10-0 

Oil  of  Anise  (French)    . 

4-0 

Oil  of  Star  Anise  . 

4-0 

Oil  of  Ceylon  Cinnamon 

1-0 

OilofKose    .        .         .         . 

0-5 

Oil  of  Cloves. 

2-0 

Tincture  of  Ambergris  . 

2-0 

Tincture  of  Vanilla 

10-0 

Tincture  of  Cochineal   . 

25-0 

Tincture  of  Logwood     .    ' 

2-0 

Tincture  of  Orris  Koot  . 

6-0 

Sugar    .... 

10-0 

Alcohol 

.    1  litre. 

Digest  for  twenty-four  hours,  and  filter. 

Hair  "Wash.  (From  Pharm.  Rundschau.)  The  author  recom- 
mends a  hair  wash  prepared  as  follows : — Digest  10  ozs.  of 
coarsely  powdered  quillaya  bark,  and  1|^  oz.  of  powdered  capsicum, 
in  so  much  spirit  and  water  (equal  parts)  as  to  obtain  6  pints  of  a 
tincture.  Then  rub  2  ozs.  of  carbonate  of  ammonium  with  4  ozs. 
of  cold  water,  and  add  to  the  tincture.  When  the  salt  is  dissolved, 
add  1  pint  of  eau  de  cologne.  After  five  or  six  days,  filter  through 
a  covered  funnel,  and  add  12  ozs.  of  glycerin.  Fill  into  well- 
stoppered  bottles. 

Spiritus  Odoratus,  and  other  Perfumes.  R.  R other.  {American 
Pruggist,  October,  1884.)  The  author  calls  attention  to  a  false 
impression  largely  prevailing  that  an  increased  number  of  ingre- 
dients augments  the  excellence  of  odours.  Owing  to  this  belief  and 
the  formidable  combinations  resulting  from  its  practice,  compara- 
tively very  few  perfumes  are  compounded  in  a  small  way.  Most  of 
the  best  odours  are,  however,  very  simple  in  structure.  The  art 
of  perfumery  consists  in  skilfully  combining  a  relatively  few 
fundamental  odours  so  that,  whilst  effecting  their  perfect  blend- 
ing, a  new  aroma  results,  superior  to  each  component  separately. 
To  illustrate  this  the  following  formula  is  given  as  an  example  of  a 
remarkably  sweet  and  lasting  perfume  produced  in  this  manner : — 
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Oil  of  Lemon 

Oil  of  Rose .... 

Oil  of  Orange  Flowers 

Orris  Root,  in  coarse  powder 

Tonka  Bean,  in  coarse  powder 

Musk,  in  grain  . 

Alcohol,  80  per  cent.  . 


i  fl.  drachm. 
.  40  drops. 
.    15      „ 
1^  drachm. 
.  1       „ 
.   7  grains. 

24  fl.  ounces. 


Mix  and  macerate  for  seven  days,  and  then  filter. 

The  anthor  snggests  to  employ  a  full  strength,  highly  rectified 
or  deodorized  alcohol,  commercially  termed  "  cologne-spirit,"  and 
first  prepare  with  this  a  tinctnre  of  the  orris  and  tonka,  to  which 
the  other  ingredients  be  then  added,  and  the  mixture  again  filtered 
after  due  maceration. 

The  author  appends  a  formula  for  a  very  rich  and  lasting 
cologne  water,  infinitely  superior  to  the  official  article,  and  less 
costly.  It  is  a  modification,  or  rather  simplification,  of  a  formula 
which  the  writer  published  in  the  Tennessee  Pharmacol  Gazette  for 
January  27,  1875,  p.  28:— 


Oil  of  Bergamot         .... 

12  fl.  drachms 

Oil  of  Lemon 

6fl. 

Oil  of  Lavender  Flowers    . 

2fl. 

Oil  of  Orange 

2fl. 

Oil  of  Rose 

2fl.        „ 

Musk,  in  grain           .... 

.    4  grains. 

(Or  good  Commercial  Extract  of  Musk 

16  fl.  drachms. 

Cologne  Spirit.           .... 

.     7|  pints. 

Water,  sufficient  to  make  . 

.     8       „ 

Mix  the  cologne  spirit  with  5  fluid  ounces  of  water,  and  add  the 
remaining  items  of  the  formula ;  macerate  the  mixture  for  five 
days,  and  filter. 

It  would  be  impossible  to  clarify  by  simple  filtration  a  cologne 
spirit  immediately  after  mixture,  or  any  similar  compound  ren- 
dered milky  by  the  addition  of  water.  Such  turbid  solutions  in 
many  instances  clarify  themselves  spontaneously  in  time,  and 
thereupon  filter  clear  and  readily.  When,  however,  as  is  often 
done,  it  is  attempted  to  force  a  clarification  by  passing  the  liquid 
through  magnesium  carbonate,  or  similar  absorbing  agent,  the 
operation  is  tedious  and  imperfect.  As  a  rule,  readily  filterable 
mixtures  result  when  the  dilution  of  the  menstruum  is  first  per- 
formed before  adding  the  oils.  This  rule  also  applies  with  great 
success  in  the  preparation  of  elixirs  and  aromatic  waters  in  con- 
junction with  the  essential  clarifying  medium.  In  these  cases,  the 
oils  are  first  triturated  with  the  absorbent  powder,  and  then  incor- 
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porated  with  the  completed  menstruum  by  gradual  addition  and 
constant  stirring.  This  procedure  insures  a  saturated  solution, 
which  at  once  filters  perfectly  clear  and  rapidly.  Precipitated 
calcium  phosphate  has  repeatedly  been  suggested  for  this  purpose, 
for  which  it  is  unquestionably  superior  to  all  others.  In  general,  it 
is  not  advisable  to  filter  colognes  through  absorbing  powders,  but 
least  of  all  through  magnesium  carbonate  or  charcoal.  The  cal- 
cium phosphate  appears  to  be  unobjectionable  here,  and  the  writer 
believes  that  filtration  through  it  even  secures  immediately  the 
desirable  blending  of  the  ingredients  ordinarily  termed  "  ageing." 

Deodorization  of  Methylated  Spirit.  P.  Cazeneuve  and 
C  ha  puis.  (Journ.  de  Pharm.  [5],  vii.  126-130.  From  Journ. 
Chem.  8oc.)  The  authors  have  made  experiments  to  discover  to 
what  extent  the  French  methylated  spirit,  which  is  prepared  by 
mixing  wood  spirit,  containing  about  25  per  cent,  of  acetone, 
with  ethyl  alcohol,  can  be  freed  from  its  objectionable  odour.  By 
the  action  of  nascent  hydrogen,  from  a  zinc  and  copper  couple 
placed  in  the  spirit  at  a  temperature  of  about  70°,  the  disagreeable 
odour  is  completely  removed  after  the  reaction  has  gone  on  for 
five  or  six  days.  The  same  result  can  be  obtained  by  using  a  zinc 
and  copper  couple  in  the  cold,  but  the  process  takes  about  four 
times  as  long.  By  distilling  the  mixture  from  a  water-bath, 
nearly  odourless  spirit  is  obtained.  The  result  is  obviously  due 
to  the  conversion  of  the  acetone  into  secondary  propyl  alcohol, 
by  the  action  of  the  nascent  hydrogen.  Methylated  spirit  purified 
in  this  way,  could  no  doubt  be  used  in  the  preparation  of  liqueurs 
and  other  substances  intended  for  human  consumption,  and  hence 
the  authors  consider  that  some  substance,  other  than  impure  wood 
spirit  must  be  found  for  admixing  with  ethyl  alcohol. 

Purification  of  Spirit.  Gr.  Lunge,  V.  Meyer,  and  E. 
Schulze.  (Chem.  Gentr.,  1884,  845-858.)  The  authors  have 
examined  the  various  technical  processes  for  removing  fusel  oil 
from  spirit,  and  arrive  at  a  conclusion  that  the  treatment  with 
wood  charcoal,  in  combination  with  thorough  rectification,  gives 
the  most  satisfactory  results.  For  the  detection  of  fusel  oil  they 
report  in  favour  of  Otto's  test,  except  in  cases  where  the  impurity 
amounts  to  mere  traces ;  in  such  cases  they  prefer  Marquardt's 
process. 

Transparent  Glycerine  Soap.  (Seifensieder  Zeitung,  1884,  xxiii. 
From  Journ.  Soc.  Ghent.  Ind.)  The  manufacture  of  transparent 
glycerin  soap  does  not  present  any  especial  difficulty;  there  are  never- 
theless points  which  it  is  essential  to  observe.       To  produce  first- 
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class  soap  of  this  kind  good  materials  are  indispensable,  and  tlie 
proper  proportions,  must  be  strictly  adhered  to.  Tallow  and  stearine 
are  the  most  useful  hard  fats,  palm  oil  imparts  to  the  soap  its 
lathering  qualities,  and  castor  oil  gives  transparency.  Great  trans- 
parency is  attained  by  the  use  of  spirit,  and  of  sugar  water,  both 
of  which  bodies  assist  the  normal  saponification.  The  lye  must 
be  pure,  and  clear  as  water ;  its  proportions  should  not  exceed  20 
per  cent,  of  lye  per  pound  of  fatty  matter,  for  an  excess  of  alkali 
would  make  the  soap  too  detergent,  and  a  considerable  excess  of 
unsaponified  fat  would  make  it  too  weak  and  greasy.  In  one  case 
the  soap  injures  the  skin  in  use,  in  the  other  the  soap  would  soon 
loose  its  agreeable  smell,  and  finally  become  rancid.  Even  an 
excess  of  glycerine  is  to  be  avoided,  as  it  renders  the  soap  less 
transparent,  and  also  too  soft.  No  filling  whatever,  except  sugar 
solution,  is  permissible.  The  following  proportions  are  recom- 
mended : — 


White  Alabaster  Soap. 


13  lbs  stearin. 
22   „  palm  oil. 
13   „  glycerine. 


18  lbs.  38°  lye. 

26  „  96  per  cent,  alcohol. 


The  stearin  and  palm  oil  are  to  be  heated  to  65°,  saponified  with 
the  lye,  the  alcohol  added,  and  when  the  combination,  which  takes 
place  at  once,  is  complete,  the  glycerine  is  put  in.  When  clear, 
the  kettle  is  covered  and  the  contents  are  allowed  to  stand  at  45° 
fl.     The  soap  is  run  into  the  moulds,  and  perfumed  with, — 

120  grams  bergamotte  oil.         I  25  grams  neroli  oil. 

30      „      geranium      „  I  30      „      citron    „ 

As  this  is  a  white  soap,  no  colour  is  added. 
Transparent  Glycerine  Soap. 


20  lbs.  tallow. 
12   „  palm  oil. 
8   „   castor  oil. 
20  „  38°  lye. 


20  lbs.  spirit. 
20  „  glycerine. 

5   ,,  sugar  dissolved  in 

5   ,,  water. 


Process  as  above.  Perfume  with — oil  of  bergamotte  250  grams, 
citron  90  grams,  lavender  20  grams,  neroli  30  grams,  rosemary 
5  grams,  and  a  few  drops  of  otto  of  roses  dissolved  in  one  pound 
of  96°  alcohol ;  colour  with  saffron  substitute. 

Sand  Soap.  C.  Roth.  (Seifensieder  Zeitung,1884t,  xxi.  From 
Journ.  Soc.  Ghem.  Ind.)  Under  the  name  of  sand  soap  a  new 
detergent  of  peculiar   appearance   and   composition,   of  English 
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origin,  has  been  recently  placed  upon  the  market.  It  is  a  greyish 
white  in  colour,  heavy  as  stone,  and  rough  and  sandy  to  the  touch ; 
on  rubbing  the  hands  with  it  particles  of  sand  adhere  to  the  skin. 
It  is  in  fact  an  intimate  mixture  of  fine  sand  with  ordinary  soap. 
In  order  to  ascertain  its  composition,  the  writer  has  subjected  it 
to  analysis,  and  finds  it  to  contain  70  per  cent,  of  fine  sand ;  the 
saponified  fat  was  palm  oil.  Experiments  showed  it  to  have  no 
disagreeable  or  damaging  effect  on  the  hands,  when  used  as  a 
detergent,  and  proved  it  moreover  to  be  an  excellent  cleansing 
soap,  especially  suited  for  the  use  of  workmen  engaged  in  rough 
and  dirty  avocations.  The  author  has  made  various  experiments 
with  a  view  to  ascertain  the  maximum  amount  of  sand  which  a 
soap  of  this  kind  can  take  up,  and  finds  that  100  parts  of  soap 
can  take  up  200  parts  of  sand,  but  it  is  not  advisable  to  add  the 
full  quantity,  as  the  mixture  will  no  longer  lather  properly.  To 
make  a  good  "  sand  soap,"  the  author  recommends  the  following 
method  : — 100  lbs.  of  cocoanut  oil  are  saponified  with  about  200  lbs. 
of  lye  at  20°  B.  The  soap  is  then  hardened  by  the  addition  of  about 
8  lbs.  of  salt,  dissolved  in  water  to  a  density  of  15°  Beaume,  with 
addition  of  6  lbs.  to  8  lbs.  of  soda  ash.  The  soap  is  now  covered 
up  and  the  foam  allowed  to  subside.  After  standing  five  to  six 
hours,  the  foam  is  skimmed  off',  and  the  soap  is  run  off  into  the 
coolers.  Whilst  this  process  has  been  going  on,  the  sand  has  been 
dried  and  sifted,  and  the  soap  now  being  thoroughly  crutched,  the 
sand  is  sifted  over  it  until  100  lbs.  to  150  lbs.  have  been  added. 
The  crutching  must  be  continued  until  the  mass  is  perfectly  cooled. 
The  soap  is  very  firm  and  hard,  and  must  be  cut  as  soon  as  cooled. 
To  perfume  the  mixture  add  of  essential  oil  of  lavender,  thyme, 
and  coriander,  100  grams  each. 

Brilliant  Lac.  (Dingl.  Polyt.  Journ.,  225  [1],  48.)  To  obtain 
lac  of  different  colours,  coal-tar  dyes  are  dissolved  in  spirit,  the 
concentrated  solution  is  allowed  to  stand  for  a  week  or  two  in  a 
dark  and  cool  place,  and  then  filtered.  The  clear  solution  is  then 
added  to  the  shellac  till  the  required  colour  is  obtained. 

A  Universal  Lacquer.  (From  Chem.  and  Drugg.,  Jan.,  1885.) 
This  lacquer,  which  is  equally  good  for  paper,  metal,  wood, 
glass,  etc.,  and  which  admits  of  being  coloured  with  any  aniline 
dye  soluble  in  alcohol,  is  according  to  Oel  und  Fett  Industrie, 
prepared  as  follows  : 

Bleached  shellac,  60  grams ;  Manilla  copal  (freshly  powdered), 
60  grams ;  and  gum  mastic,  60  grams,  is  mixed  with  1  kilo,  of 
alcohol  of  92  to  95  per  cent.,  a  small  quantity  of  coarsely  powdered 
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glass  added,  and  tlie  whole  left  to  stand  for  eight  to  fourteen  days, 
frequently  shaking ;  1  gram  of  boracic  acid  is  then  added,  and 
the  mixture  filtered. 

Varnish  for  Sheet-iron  and  Tin  Ware.  (Polyt.  Notizhl,  xxxviii. 
172.)  30  parts  of  crystallized  acetate  of  copper  (verdigris)  are 
rubbed  to  a  fine  powder,  and,  spread  in  a  thin  layer,  left  exposed 
in  a  moderately  warm  place  for  several  days.  The  light  brown 
powder  is  ground  with  a  little  oil  of  turpentine,  and  mixed  with 
100  parts  of  fat  copal  varnish,  previously  heated  to  120°  F.  It  is 
allowed  to  stand  for  several  days  in  a  warm  place,  shaken  for  some 
time,  and  finally  set  aside  to  deposit.  If  applied  in  three  or  four 
coats,  a  dark-green  colour  is  produced ;  if  only  one  or  two  coats, 
and  afterwards  heating  in  a  drying  oven,  different  colours  are 
obtained,  according  to  the  longer  or  shorter  exposure  to  heat 
(light  or  dark  gold,  orange,  brownish  red) . 

Portland  Cement  and  its  Adulteration.  R.  and  W.  Eresenius. 
(Zeitschr.  Analyt.  Chem.,  xxiv.  66-71.)  The  name  "Portland 
cement  "  should  be  confined  to  the  product  obtained  by  heating 
together  lime  and  clay  in  definite  proportions,  and  then  finely 
powdering  the  product.  When  this  is  mixed  with  more  than  2  per 
cent,  of  foreign  matters,  such  as  gypsum,  the  authors  contend  that 
the  application  of  the  name  "  Portland  cement "  to  the  mixture  is 
fraudulent.  The  authors  consider  that  the  nomenclature  needs 
revision,  and  seek  the  co-operation  of  cement  manufacturers  for 
this  purpose.  Their  tests  furnish  a  ready  means  of  distinguishing 
between  the  pure  article  and  substitutes  or  mixtures. 

Transparent  Cement.  (Ghem.  and  Drugg.,  Feb.  1885.)  A  French 
authority  gives  the  following  recipe  for  transparent  cement,  specially 
adapted  for  china  and  porcelain.  The  advantage  claimed  is  absence 
of  the  slightest  yellow  tinge,  so  that  the  addition  of  the  cement  is 
imperceptible,  while  it  possesses  an  extreme  degree  of  tenacity : — 

Mix  in  a  well- stoppered  bottle  10  drachms  of  chloroform  with 
12J  drachms  of  non-vulcanized  caoutchouc  in  small  pieces.  The 
solution  is  easily  effected,  and,  when  finished,  add  2|  drachms  of 
mastich,  and  let  the  whole  macerate  from  eight  to  ten  days,  shak- 
ing the  mixture  from  time  to  time,  but  without  heat.  A  perfectly 
white  and  very  adhesive  cement  is  thus  produced.  This  compound 
is  made  on  the  same  principle  as  the  cement  greatly  in  vogue 
amongst  florists  for  making  permanent  bouquets. 

A  Substitute  for  Caoutchouc.  Gr.  Haug  and  C.  Hoffmann. 
(Dingl.  Polyt.  Journ.,  cclv.,  215.)  The  skins  of  hares,  rabbits,  and 
other  small  animals  are  washed  in  water,  unhaired  by  steeping  in 
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lime-water,  and  boiled  with  5  per  cent,  of  crude  glycerol  and  a 
small  amount  of  water  in  a  Papin's  digester  until  tlie  mass  has 
been  completely  dissolved.  A  thick  and  tough  substance  is 
obtained,  which  is  dried  on  nets  in  a  current  of  air,  or  treated  in 
the  following  manner: — 12  parts  are  melted  with  12  parts  of  crude 
glycerol  in  a  steam-bath,  and  treated  with  1  part  of  a  concentrated 
solution  of  potassium  dichromate.  The  liquid  mass  thus  formed  is 
poured  into  moulds,  and  allowed  to  solidify  under  pressure.  The 
moulded  mass  is  then  dried  in  a  dark  room.  It  resembles  vulcan- 
ized caoutchouc,  and  is  said  to  resist  the  action  of  heat  better  than 
the  latter. 

Silvering  of  Glass.  M.  Bottger.  (Chem.  Gentr.,  1885,  74^,75.) 
The  silvering  liquid  employed  is  made  by  dissolving  4  gi^ams  of 
pulverized  silver  nitrate  in  strong  ammonia,  adding  1  gram  of  am- 
monium sulphate,  and  350  c.c.  of  water.  A  solution  of  1*2  grams 
of  starch  or  grape-sugar,  with  3  grams  of  caustic  potash  in  350  c.c. 
of  distilled  water  forms  the  reducing  liquid.  When  used,  equal 
volumes  of  the  two  liquids  are  mixed  together  and  applied  to 
the  surface  of  the  substance  to  be  coated. 

Preparation  of  Artificial  Ivory.  (Ghemiker  Zeitung,  Nov.  23rd, 
1884.  From  Ghem.  and  Brugg.)  Caustic  lime,  420  parts  ;  alumi- 
nium acetate,  150  parts;  alum,  50  parts;  gypsam,  1,200  parts; 
and  oil,  100  parts  ;  are  kneaded  up  with  a  solution  consisting  either 
of  casein,  200  parts ;  ammonia,  50  parts  ;  and  water,  400  parts  ;  or 
of  albumen  450  and  water  400  parts  (when  dark-coloured  objects 
are  required,  from  75  to  100  parts  of  tannin  replace  the  aluminium 
sulphate).  The  mass  is  made  into  slabs,  and  dried,  and  then  sub- 
mitted to  a  strong  pressure  in  hot  moulds.  The  objects  are  finally 
placed  in  a  bath  consisting  of  water,  100  parts ;  white  glue,  1  part, 
and  phosphoric  acid,  10  parts,  whereupon  they  are  dried,  polished, 
and  lacquered  with  shellac.  Ivory  thus  made  is  said  to  be  very 
durable. 

The  Bleaching  of  Sponges.  {New  Eemedies,  July,  1884,  123.) 
According  to  the  Scientific  American,  a  simple  plan  of  bleaching 
sponges  is  to  immerse  them  for  a  few  hours  in  an  aqueous  solution 
of  bromine  obtained  by  dropping  a  few  drops  of  that  element  into 
a  bottle  of  distilled  water  and  shaking  it.  A  second  immersion 
in  a  fresh  solution,  and  a  final  dip  in  dilute  sulphuric  acid  and 
washing  with  cold  water,  are  said  to  still  further  improve 
their  appearance. 

Process  for  Bleaching  Tallow.  (Joum.  Ghem.  Soc,  1884,  710.) 
The  tallow  is  partly  saponified  by  heating  with  caustic  soda  solu- 
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tion  and  salt,  and  the  upper  and  lower  saponified  layers  used  for 
tlie  preparation  of  curd-soap.  The  middle  unsaponified  layer  is 
filtered  through  linen,  heated  to  boiling  with  a  2J-3  per  cent, 
aqueous  solution  of  alum  for  about  15  minutes,  and  then  allowed 
to  stand  for  3  to  5  hours.  It  is  then  again  heated  to  a  temperature 
of  170-200°,  when  it  becomes  snow-white.  The  heating  must  be 
stopped  the  moment  any  unpleasant  smell  is  detected  (even  if  the 
temperature  has  not  reached  170°),  as  otherwise  it  again  becomes 
discoloured.  Rancid  fat  cannot  be  employed  in  this  process,  but 
the  fat  should  not  be  too  fresh,  as  then  the  saponification  is  often 
very  rapid. 

Manufacture  of  Etching  Ink.  (Dingl.  Tolyt.  Journ.,  ccl.  555.) 
According  to  Miiller,  a  liquid  for  etching  on  glass  has  recently 
been  introduced  into  commerce,  and  can  be  used  with  an  ordinary 
pen.  It  consists  of  hydrofluoric  acid,  ammonium  fluoride,  and 
oxalic  acid,  and  is  thickened  with  barium  sulphate.  A  better  ink 
is  obtained  as  follows : — Equal  parts  of  the  double  fluoride  of 
hydrogen  and  ammonium  and  dried  precipitated  barium  sulphate 
are  ground  together  in  a  porcelain  mortar.  The  mixture  is  then 
treated  in  a  platinum,  lead,  or  gutta-percha  dish  with  fuming 
hydrofluoric  acid,  until  the  latter  ceases  to  react. 

Indelible  Marking  Ink.  T.  Wilson.  (Chemical  News,  1.  154.) 
The  author  finds  that  about  1  part  of  naphtha  mixed  with  2  parts 
of  coal-tar  makes  a  marking-ink  for  linen  and  cotton  fabrics  which 
for  indelibility  cannot  be  surpassed.  It  has  also  the  great  advan- 
tage of  being  in  one  mixture,  and  will  keep,  if  kept  corked,  any 
length  of  time.    It  has  the  disadvantage,  however,  of  being  too  faint. 

Toughened  Filter-Paper.  E.  E.  H.  Francis.  (Proc.  Chem. 
Soc,  Feb.  19th,  1885.)  Filter-paper  which  has  been  immersed  in 
nitric  acid,  relative  density  1*42,  and  washed  with  water,  is  remark- 
ably toughened,  the  product  being  pervious  to  liquids,  and  quite 
different  from  parchment  paper  made  with  sulphuric  acid.  Such 
paper  can  be  washed  and  rubbed  without  damage,  like  a  piece  of 
linen.  The  paper  contracts  in  size  under  the  treatment,  and  the 
ash  is  diminished ;  it  undergoes  a  slight  decrease  in  weight,  and 
contains  no  nitrogen.  Whereas  a  loop  formed  from  a  strip  25  mm. 
wide  of  ordinary  Swedish  paper  gave  way  when  weighted  with 
100-150  grams,  a  similar  loop  of  toughened  paper  bore  a  weight 
of  about  1^5  kilo.  The  toughened  paper  can  be  used  with  the 
vacuum  pump,  in  ordinary  funnels  without  extra  support,  and  fits 
sufficiently  closely  to  prevent  undue  access  of  air,  which  is  not 
the  case  with  parchment  paper.     An  admirable  way  of  preparing 
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filters  for  the  pnmp  is  to  dip  only  the  apex  of  the  folded  paper 
into  nitric  acid,  and  then  wash  with  water ;  the  weak  part  is  thus 
effectually  toughened. 

Preparation  of  Albumen.  W.  Mihailoff .  (Bull.  Soc.  Chim., 
xli.  547,  548.)  The  author  describes  a  new  method  for  obtaining 
pure  albumen.  White  of  egg,  filtered  through  muslin,  is  treated 
with  three  times  the  quantity  of  a  saturated  solution  of  ammonium 
sulphate,  and  to  this  as  much  more  solid  ammonium  sulphate  is 
added  as  will  dissolve.  The  albuminoid  substances  (globulins, 
globulinates,  and  albumen)  are  thus  precipitated.  The  precipitate 
is  washed  with  a  saturated  solution  of  ammonium  sulphate,  and, 
having  been  rendered  slightly  alkaline  with  ammonia,  is  dialysed. 
The  water  which  replaces  the  excess  of  sulphate  and  the  alkalies 
of  the  precipitated  albuminoids,  leaves  the  whole  of  the  globulins 
and  globulinates  in  the  precipitate,  and  the  pure  albumen  is 
obtained  in  solution.  This  solution  may  be  boiled  without  co- 
agulation taking  place,  is  almost  neutral  in  its  reaction  (slightly 
acid),  and  gives  no  precipitate  with  barium  salts.  By  means  of 
ammonium  sulphate,  all  albuminoids  and  their  derivatives  may  be 
precipitated. 

Baking  Powder.     (Amer.  Drugg.,  Feb.,  1885,  38.) 

Parts. 
Bicarbonate  of  Sodium 3 

Bitartrate  of  Potassium 5 

Bice  Flour 6 

Another  Formula. 

* 

Bicarbonate  of  Sodium 4 

Tartaric  Acid 5 

Another. 

Bicarbonate  of  Sodium 4 

Tartaric  Acid 3 

Indian  Corn-flour 3 

Vienna  Stomach  Bitters.    (Amer.  Drugg.,  1885,  from  Rundschau.) 

Parts. 
Sassafrass 200 

Chamomile 100 

Cloves 100 

Cubebs 25 

Coriander 10 

Quassia 10 

Nux-vomica 20 

Red  Wine 4,000 

Digest  (for  two  weeks)  ;  then  add — 

Glycerin .        .    150 
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Chartreuse.    J.  Procliazka.    (Pharm.  Zeit.,  and  Amer.  Brugg^ 

1.  Yellow  Chartreuse  may  be  prepared  from  : — 

Parts. 

Oil  of  Angelica 20 

Cajuput 3 

Calamus 1 

Cloves     2 

Coriander 2 

Hyssop 3 

Mace 4 

Melissa 3 

Sugar 1,200 

Alcohol,  95  fo 3,000 

Distilled  Water 1,800 

Tinct.  Saffron q.  s. 

2.  Green  Chartreuse  is  made  like  the  above,  except  that  only 
900  parts  of  sugar  are  taken,  and  enough  indigo  solution  added  to 
produce  a  yellowish  green  tint. 

3.  White  Chartreuse  contains  no  colouring  matter,  and  only  600 
parts  of  sugar  in  6,000. 

Soap  for  Removing  Stains.  {Scientific  American  and  Chem.  and 
Drugg.)  The  two  best  formulae  known  for  soaps  to  remove  stains 
are  given  as  follows : — Take  22  lbs.  of  the  best  white  soap  and 
reduce  it  to  thin  shavings.     Place  it  in  a  boiler,  together  with 

Lbs. 

Water 8f 

Ox  Gall n\ 

Cover  up  and  allow  to  remain  at  rest  all  night.  In  the  morning 
heat  up  gently,  and  regulate  it  so  that  the  soap  may  dissolve  with- 
out stirring.  When  the  whole  is  homogeneous  and  flows  smoothly, 
part  of  the  water  having  been  vaporised,  add — 

Ozs. 

Turpentine 9 

Benzin,  best  clear 7J 

and  mix  well.  While  still  in  the  state  of  fusion  colour  with 
green  ultramarine  and  ammonia,  pour  into  moulds,  and  stand  for 
a  few  days  before  using.  The  product  will  be  found  to  act 
admirably,  and  the  yield  is  very  good  indeed.  The  second  method 
is  rather  more  difficult  to  carry  out  than  the  former  one,  as  it 
requires  a  little  skill  in  soap-boiling  to  prevent  the  soap  coming 
out  unevenly  on  stirring,  and  the  introduction  of  the  ox  gall 
requires  to  be  done  carefully. 


NOTES    AND    FORMQLiE.  287 

Take  of— 

Lbs. 

Cocoanut  Oil 27-5 

Tallow 2-2 

Soapstone  (talc) 4-4 

Caustic  Soda  (sp.  gr.  1-349  lbs.)       .        .        .  15-4 

Ox  Gail 6 

Turpentine 0*3 

Benzine 0*1 

Brilliant  Green O'l 

Ultramarine  Green 0*05 

Melt  the  fat,  add  tlie  stone  and  colour,  cool  to  20°  C,  and  then 
add  the  solution  of  soda.  When  all  is  well  united  and  mixed,  add 
very  gradually  the  gall,  continuing  the  agitation  without  stopping 
for  some  time  after  all  has  been  added.  Should  any  separation 
take  place,  cover  the  boiler  up  for  a  few  seconds,  and  if  this  does 
not  help,  fire  up  again,  and  continue  stirring.  Lastly,  add  the 
turpentine  and  benzine.  Pour  into  moulds,  and  stand  before 
using.  This  preparation,  when  properly  applied  with  a  brush, 
will  remove  the  most  refractory  stains  without  injury  to  the  cloth. 

Paste  for  Polishing  Metals.  (From  Wochenschrift  fur  Drog.  und 
Farhenhandel.  Chem.  and  Drugy.,  Nov.  1884.)  An  ounce  and  a 
half  of  good  cocoanut  soap  is  scraped  fine  and  heated  with  just 
enough  water  to  make  a  thick  pasty  mass.  Mix  75  grains  of 
"  new "  or  so-called  "  English "  rouge  with  a  little  water,  in 
wbich  22  grains  of  ammonium  carbonate  have  been  previously 
dissolved.  Mix  the  soap  and  rouge  solutions  thoroughly,  and  set 
aside.  When  cold  the  paste  may  be  put  in  earthen  or  stoneware 
boxes,  to  suit  convenience. 

Preparation  of  Wood  Stains  in  Solid  Form.  L.  E.  Andes. 
(Chem.  Centr.,  1884,  xxxvii.  702,  703.     From  Journ.  Chem.  8oc.). 

Oak  Stain. — 5  grams  of  Cassel-brown  are  boiled  with  0*5  kilo,  of 
potash,  and  10  grams  of  rain  water,  for  one  hour.  The  resulting 
dark  liquid  is  strained  through  linen,  boiled  to  a  syrupy  con- 
sistency, and  poured  into  sheet-iron  pans ;  when  set  it  is  pressed, 
and  then  ground  to  a  rough  powder.  The  other  stains  are  obtained 
in  the  solid  form  by  similar  procedure. 

Light  Oak  Stain. — 3  kilos,  of  catechu  are  boiled  with  7  of  rain 
water,  filtered  hot  through  linen,  evaporated  to  a  syrupy  con- 
sistency, and  a  solution  of  250  grams  of  potassium  dichromate  in 
2  kilos,  of  water  added. 

Walnut  Stain. — 3  grams  of  Cassel  brown  are  boiled  with   0'3 
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gram  potash  and  7  grains  of  water.     The  extract  strained  throngli 
linen  and  evaporated  with  2*5  grams  of  logwood  extract. 

Rosewood  Stain. — 1  kilo.  Cassel  brown,  0*10  kilo,  potash,  and 
3  kilos,  of  water  are  boiled,  and  the  solution  strained ;  4  grams  of 
Brazil-wood  extract  dissolved  in  boiling  water  is  then  added. 

Mahogany  Stain. — 3  kilos.  Brazil-wood  extract,  0'25  kilo,  potash, 
and  3  kilos,  water  are  boiled  together ;  150  grams  of  eosin  added, 
and  the  liquid  evaporated  to  a  syrupy  consistency. 

Palisander  Stain. — Prepared  like  ma,hogany,  using  200  grams  of 
magenta,  and  25  grams  of  aniline  blue  in  place  of  eosin. 

Satin-wood  Stain. — 3  kilos,  of  fustic  are  boiled  with  7  kilos,  of 
water,  strained  and  evaporated  to  a  syrup  ;  a  solution  of  100  grams 
of  potash  in  350  of  water  is  added,  and  the  whole  evaporated  to 
dryness. 

Ehony  Stain. — 5  kilos,  of  logwood  extract,  boiled  with  11  kilos, 
of  water,  strained,  and  evaporated  to  a  syrup,  300  grams  of  ferric 
nitrate  added,  and  the  mass  well  stirred. 

The  Preparation  of  Carmine.  L.  Senda.  (New  Bemedies,  1885, 
94.  From  Neueste  Erf.  und  Erf.)  Carmine  is  prepared  by  compara- 
tively simple  processes,  yet  the  beauty  of  the  product  depends 
upon  various  circumstances  which  are  not  generally  known,  and 
some  of  which  are  even  now  a  secret.  Even  the  temperature  of 
the  air,  light,  the  condition  of  moisture  in  the  air,  and  other 
climatic  variations,  are  known  to  affect  the  product. 

According  to  the  celebrated  method  of  Madame  Cenette,  fine 
carmine  is  obtained  as  follows  : — Shake  1  kilo,  of  best  cochineal  in 
powder,  with  75  kilos,  of  boiling  distilled  water,  boil  for  two  hours, 
then  add  25  grams  of  pure  nitrate  of  potassium,  and  after  three 
minutes  30  grams  of  acid  oxalate  (binoxalate)  of  potassium,  boil 
ten  minutes  longer,  then  allow  to  stand  at  rest  during  four  hours, 
and  transfer  the  liquid,  after  settling,  into  large  glass  dishes,  where 
it  remains  for  three  weeks.  At  the  expiration  of  this  time  the 
mould  is  removed,  the  liquid  is  drawn  off  as  much  as  possible  with 
a  pipette,  and  the  deposited  carmine  is  dried  in  the  shade. 

According  to  another  process,  the  cochineal  decoction  is  mixed 
with  soda  or  potash,  afterwards  with  alum,  and  the  separation  of 
carmine  effected  by  addition  of  albumen  or  isinglass.  Carmine 
containing  albumen  is  difficult  to  reduce  to  powder,  being  always 
somewhat  granular,  and  is  chiefly  used  only  by  confectioners  as 
painter's  colour,  and  for  red  ink,  while  that  prepared  with  isinglass 
is  quite  friable  and  applicable  for  rouge  and  other  delicate  purposes. 
"Burnt   carmine"    is   obtained    by   cautiously  heating   ordinary 
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carmine,  in  small  quantities  at  a  time.     It  is  a  dark  purple  to 
violet  powder,  and  is  distinguished  by  its  remarkable  permanence. 

A  Substitute  for  Tartar  Emetic  in  Dyeing  and  Printing.  (Dingl. 
Polyt.  Journ.,  cclv.,  122-124.)  The  substitute  referred  to  is  an 
oxalate  of  antimony  and  potassium  of  the  formula  Cg  O^g  Sb  K3  + 
6  Hg  0,  containing  23'67  per  cent,  of  Sbg  O3.  It  crystallizes  in 
white  needles,  which  are  readily  soluble  in  water. 

Estimation  of  Wool,  Silk,  and  Cotton  in  Tissues.  A.  Remont. 
{Chemical  News,  1.  123,  124.)  Four  portions  of  the  material  to  be 
examined  are  taken,  each  weighing  2  grams.  One  is  reserved,  the 
other  three  are  boiled  for  a  quarter  of  an  hour  in  3  per  cent,  hydro- 
chloric acid,  and  if  the  liquid  is  very  much  coloured  the  boiling  is 
continued  for  half  an  hour  longer  with  fresh  acid.  This  operation 
removes  the  dressing.  One  of  these  three  samples  is  reserved. 
To  remove  the  silk  from  the  other  two,  they  are  dipped  for  one  or 
two  minutes  into  a  boiling  solution  of  basic  zinc  chloride  (60°  B.), 
which  is  prepared  by  heating  a  mixture  of  1000  parts  of  fused  zinc 
chloride,  850  parts  of  water,  and  40  parts  of  zinc  oxide,  until  the 
latter  is  dissolved.  ^The  two  samples  are  then  washed,  first  in 
acidulated  and  then  in  pure  water  ;  one  is  reserved,  the  other  is 
gently  boiled  for  a  quarter  of  an  hour  in  60  to  80  c.  c.  of  soda  solu- 
tion (sp.  gr.  1*020),  to  remove  the  wool ;  the  residue  is  washed  as 
in  the  last  case. 

The  four  samples  are  now  heated  in  distilled  water  for  a  quarter 
of  an  hour,  left  to  dry  spontaneously,  and  are  then  weighed.  The 
first  should  weigh  2  grams.  If  it  does  not,  any  considerable  loss 
may  be  taken  into  account,  the  difference  between  the  weights  of 
samples  1  and  2  is  the  weight  of  the  dressing,  between  2  and  3 
that  of  the  silk,  between  3  and  4  the  wool,  the  residue  being  the 
vegetable  fibre  ;  the  last  two  are  only  approximate,  as  the  vegetable 
fibre  is  somewhat  attacked  by  the  soda  solution. 

Boiling  with  dilute  acid  removes  dyes  readily  from  cotton,  less 
readily  from  wool,  and  only  imperfectly  from  silk.  Dark-coloured 
silks  are  most  heavily  weighted,  and  sometimes  the  weighting  is  so 
heavy  that  the  colour  is  not  sufficiently  removed.  It  is  then  neces- 
sary to  determine  the  amount  of  iron  present  in  the  ash  of  a  few 
threads  of  the  treated  sample,  and  if  it  exceeds  5  per  cent.,  it  must 
be  taken  into  account. 

Note  on  Sesame  Oil.  F.  H.  Alcock.  (Pharm.  Joum.,  3rd 
series  xv.  282.)  Some  time  ago  the  author  was  asked  for  a 
formula  for  a  Unimentum  ammonim,  such  as  B.P.,  but  using  an  oil 
which  when  properly  mixed  with  the  ammonia  would  not  after- 
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wards  separate  or  become  too  thick.  Many  oils  in  different  pro- 
portions were  tried,  but,  after  standing  for  periods  varying  from  three 
days  to  three  months,  all  separated  except  that  made  with  sesame 
oil.  Care  was  taken  to  have  the  Uq.  ammonioe  of  B.P.  strength  and 
gravity,  and  quantities  for  the  liniment  in  B.P.  proportions  accur- 
ately measured.  The  resulting  liniment  was  a  highly  satisfactory 
preparation,  for  [even  after  standing  three  months  there  is  no  sign 
of  separation,  and  it  presents  a  beautiful  creamy  consistence  and 
colour,  which  have  altered  but  very  slightly  since  the  time  it  was 
first  prepared. 

A  Simple  Method  of  Examining  Yeast.  0.  Meyer.  (Bied. 
Centr.y  1884,  792.)  A  small  piece  of  the  compressed  yeast  is 
placed  in  a  wine-glass,  which  is  filled  with  water  at  25°C.  If  the 
yeast  be  active  it  will  rise  to  the  surface  in  1 J-2  minutes ;  if  less 
good,  it  will  require  5  minutes  before  it  rises.  Bad  yeast  will  not 
rise  at  all. 

The  Cholera' Bacillus.  MM.  N'icato  and  Reitsch.  (Comptes 
Bendus,  xcix.  928.)  The  authors  record  some  interesting  experi- 
ments with  the  comma  bacillus  discovered  by  Dr.  Koch,  as  the 
probable  cause  of  cholera  infection.  They  state  that  pure  cultiva- 
tions of  the  comma  bacillus  have  a  characteristic  odour,  neither 
putrid  nor  disagreeable,  but  somewhat  ethereal,  and  that  this  odour 
is  that  of  the  intestinal  ejections  at  the  commencement  of  the 
disease,  particularly  if  they  are  exposed  during  twenty-four  hours 
in  a  moist  atmosphere  at  a  temperature  of  25°  to  35°C.  They 
find  also  that  if  cultivations  of  the  comma  bacillus  of  eight  days 
old  at  least,  made  either  in  soup  (houillon)  or  in  Koch's  gelatine 
medium,  and  filtered  through  a  Pasteur's  filter  so  as  to  separate 
the  baccilli,  are  injected  into  the  large  circulatory  veins,  such  as 
the  jugular  or  crural  vein  in  dogs,  symptoms  closely  resembling 
those  of  cholera  are  produced,  although  the  same  liquids  injected 
under  the  skin  even  in  large  quantity,  did  not  produce  any  result, 
but  that  recent  cultivations,  whether  injected  into  the  veins  or 
under  the  skin,  have  been  found  perfectly  inactive.  These  experi- 
ments seem  to  indicate  that  the  cholera  poison  is  a  product 
developed  by  the  action  of  the  comma  bacillus  rather  than  the 
bacillus  itself. 

The  Cholera  Bacillus.  {Med.  Times,  April  25,  1885,  556.  From 
Pharm.  Journ.)  The  Royal  Academy  of  Medicine  and  Surgery,  of 
Barcelona,  having  appointed  a  commission  to  examine  and  report 
upon  the  researches  of  Dr.  Ferran,  has  received  a  report  from  the 
Commission  to  the  effect  that  the  comma  bacillus  is  only  a  stage  in 
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the  growth  of  as  pirillum,  by  the  sub-division  of  which  it  is  produced. 
The  virulence  of  the  action  of  the  cholera  bacillus  is  said  to  be 
capable  of  being  modified  by  the  action  of  oxygen  and  time,  and 
to  be  in  its  attenuated  form  capable  of  rendering  both  rabbits  and 
human  beings  proof  against  large  doses  of  the  most  active  cultiva- 
tions. The  Commission  hopes,  therefore,  that  there  is  now  a 
method  of  evading  the  effects  of  cholera,  although  this  cannot  be 
definitely  affirmed  without  the  proof  afforded  by  the  epidemic. 
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CONSTITUTION. 

Art.  I.  This  Association  shall  be  called  The  British  Pharmaceutical  Conference,  and  its 
objects  shall  be  the  following : — 

1.  To  hold  an  annual  Conference  of  those  engaged  in  the  practice,  or  interested  in  the 

advancement,  of  Pharmacy,  with  the  view  of  promoting  their  friendly  reunion,  and 
increasing  their  facilities  for  the  cultivation  of  Pharmaceutical  Science. 

2.  To  determine  what  questions  in  Pharmaceutical  Science  require  investigation,  and 

when  practicable,  to  allot  them  to  individuals  or  committees  to  report  thereon. 

3.  To  maintain  uncompromisingly  the  principle  of  purity  in  Medicine. 

4.  To  form  a  bond  of  union  amongst  the  various  associations  established  for  the  advance- 

ment of  Pharmacy,  by  receiving  from  them  delegates  to  the  annual  Conference. 
Art.  II.— Membership  in  the  Conference  shall  not  be  considered  as  conferring  any  guarantee 
of  professional  competency. 

RULES. 

1.  Any  person  desiring  to  become  a  member  of  the  Conference  shall  be  nominated  in 
writing  by  a  member,  and  be  balloted  for  at  a  general  meeting  of  the  members,  two-thirds 
of  the  votes  given  being  needful  for  his  election.  If  the  application  be  made  during  the 
recess,  the  Executive  Committee  may  elect  the  candidate  by  a  unanimous  vote. 

2.  The  subscription  shall  be  7s.  6d.  annually,  which  shall  be  due  in  advance  upon  July  1. 

3.  Any  member  whose  subscription  shall  be  more  than  two  years  in  arrear,  after  written 
application,  shall  be  liable  to  be  removed  from  the  list  by  the  Executive  Committee.  Members 
may  be  expelled  for  improper  conduct  by  a  majority  of  three-fourths  of  those  voting  at  a 
general  meeting,  provided  that  fourteen  days'  notice  of  such  intention  of  expulsion  has 
been  sent  by  the  Secretaries  to  each  member  of  the  Conference. 

4.  Every  association  established  for  the  advancement  of  Pharmacy  shall,  during  its 
recognition  by  the  Conference,  be  entitled  to  send  delegates  to  the  annual  meeting. 

5.  The  Officers  of  the  Conference  shall  be  a  President,  four  Vice-presidents  by  election, 
the  past  Presidents  (who  shall  be  Vice-presidents),  a  Treasurer,  two  General  Secretaries,  one 
local  Secretary,  and  nine  other  members,  who  shall  collectively  constitute  the  Executive 
Committee.  Three  members  of  the  Executive  Committee  to  retire  annually  by  ballot,  the 
remainder  being  eligible  for  re-election.  They  shall  be  elected  at  each  annual  meeting,  by 
ballot  of  those  present. 

6.  At  each  Conference,  it  shall  be  determined  at  what  place  and  time  to  hold  that  of  the 
next  year. 

7.  Two  members  shall  be  elected  by  the  Conference  to  audit  the  Treasurer's  accounts, 
such  audited  accounts  to  be  presented  annually. 

8.  The  Executive  Committee  shall  present  a  report  of  proceedings  annually. 

9.  These  rules  shall  not  be  altered  except  at  an  annual  meeting  of  the  members. 

10.  Reports  on  subjects  entrusted  to  individuals  or  committees  for  investigation  shall  be 
presented  to  a  future  meeting  of  the  Conference,  whose  property  they  shall  become.  All 
reports  shall  be  presented  to  the  Executive  Committee  at  least  fourteen  days  before  the 
annual  meeting. 

***  Authors  are  specially  requested  to  send  the  titles  of  their  Papers  to  The  Hon.  Gen.  Sees.  Brit. 
Pharm.  Conf.,  17,  Bloomsbihry  Square,  London,  W.C,  two  or  three  weeks  before  the  .Annual 
Meeting.    Tlie  suhjeots  will  then  he  extensively  advertised,  and  thus  full  interest  will  he  secured. 


FORM  OF  NOMINATION, 

I  Nominate 
(Name) 

(Address) 

as  a  Member  of  the  British  Pharmaceutical  Conference. 

Memher. 

Date 

This  or  any  similar  form  must  be  filled  up  legibly,  and  forwarded  to  The  Secretary,  Brit. 
Pharm.  Conf,  17,  Bloomsbury  Square,  London,  W.C,  who  will  obtain  the  necessary  signature 
to  the  paper. 

Pupils  and  Assistants,  as  well  as  Principals,  are  invited  to  become  members. 
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Crossley,   Dr.   R.,   Rohtak,    Punjab,   India   (Year-Book    to    Messrs. 

Burgoyne,  Burbidges  &  Co.,  16,  Coleman  Street,  EC). 
Crow,  Mr.  W.  E.,  Government  Civil  Hospital,  Hong  Kong. 
Curtis,  Mr.  C,  Melbourne  Hospital,  Melbourne,  Victoria  (Letters  to  G. 

S.  Taylor,  F.C.S.,  13,  Queen's  Terrace,  St.  John's  Wood,  N.W.). 
Dale,  Mr.  W.,  Corner  of  Clark  and  Madison  Streets,  Chicago,  Illinois, 

United  States. 
Dalton,  Mr.  S.  M.,  70,  Chapel  Street,  Prahran,  Victoria. 
DarroU,  Mr.  R.  (jr.,  near  Railway  Station,  Wynberg,  South  Africa 
(Year-Book  to  Messrs.  Burgoyne,  Burbidges  &  Co.,  16,  Coleman 
Street,  E.C). 
D'Crastos,  Mr.,  P.  A.,  Civil  Hospital,  Muskat,  India. 
De  Silva,  Mr.  N.  A.,  Bombay  Medical  Depart.,  Bushire,  Persian  Gulf, 

via  Brindisi  and  Bombay. 
Dey,  Mr.  Preo  Lall,  4,  Beadon  Street,  Calcutta,  India. 
Dittu,  Sahib,  Civil  Surgeon,  Shahpur,  Punjab,  India. 
Donaldson,  Mr.  D.  D.,  Du  Toits  Pan,  Diamond  Fields,  South  Africa. 
Donaldson,  Mr.  J.  E.,  Brisbane,  Queensland. 
Drummond,  Mr.  D.,  King  William's  Town,  South  Africa. 
Dunne,  Mr.  L.  C,  CunnamuUa,  Queensland  (Year-Book  to  Messrs. 

Horner  &  Sons,  Mitre  Square,  Aldgate,  E.C). 
Dyer,  Mr.  S.,  Medical  Hall,  Pretoria,  Transvaal. 
Dymock,  W.,  M.D.,  Bombay,  India. 

Eagles,  Mr.  F.  T.,  342,  Brunswick  Street,  Fitzroy,  Melbourne,  Victoria. 
Eastes,  Mr.  C,  Manly  Beach,  Sydney,  New  South  Wales  (Year-Book 

to  Messrs.  Evans,  Lescher  &  Webb,  60,  Bartholomew  Close,  E.C. 
Eccles,  Mr.  A.,  Hastings  Street,  Napier,  New  Zealand. 
Edinborough,  Mr.  H.  D.,  San  Fernando,  Trinidad. 
Edson,  Mr.  J.,  Medical  Hall,  Queen  Street,  Auckland,  New  Zealand 
(Year-Book  to  Messrs.  Evans,  Lescher  &  Webb,  60,  Bartholomew 
Close,  E.C). 
Eduljee  Nesserwanjee,  G.G.M.C,  Bombay,  India. 
Edwards,   Mr.   H.   D.,   care  of    Mr.   Rutherford,   Charters   Towers, 
Queensland. 


BRITISH  PHARMACEUTICAL  CONFERENCE.         323 

Elworthy,  Mr.  G.  T.,  Mining  Dispensary,  Mount  Parry,  Queensland. 
English,  Mr.  J.,  Messrs.  Kempthorne,  Prosser  &  Co.,  Dunedin,  New 

Zealand, 
Evans,  H.  S.,  F.C.S.,  Analyst  for  the  Dominion  of  Canada,  Ottawa, 

Canada. 
Evans,  Mr.  P.  J.,  Parade,  Norwood,  South  Australia. 
Eyre,  F.  J.,  Molesworth  Street,  N.  Adelaide,  South  Australia. 
Fatzea,  Mr.  Spiro,  British  Pharmacy,  Smyrna. 
Fawcett,  Mr.  B.,  630,  Harris  Street,  Ultimo,  Sydney,  N.S.W. 
Fernandes,  Mr.  D.,  25,  Meadow  Street,  Fort,  Bombay. 
Finch,  Mr.  C.  C,  216,  Paramatta  Street,  Sydney,  New  South  Wales. 
Fleischer,  Mr.  E.  T.,  Humansdorp,  Cape  Colony  (Year-Book  to  Messrs. 

B.  Gr.  Lennon  &  Co.,  11,  Edmund  Place,  Aldersgate  Street,  E.C.). 
Forster,  Mr.  C.  C.  (Messrs.  Forster  &  Co.),  Main   Street,  Stawell, 

Victoria. 
Forster,  Mr.  W.  M.,  Mackay,  Northern  Queensland. 
Fox,  Mr.  F.  J.,  High  Street,  Armadale,  Victoria. 
Francis,  Mr.  H.,  31,  Bourke  Street  East,  Melbourne,  Victoria. 
Francis,  Mr.  E.  P.,  31  Bourke  Street  East,  Melbourne,  Australia  (Year- 
Book  and  Letters  to  5,  Coleman  Street,  E.C.). 
Fyvie,  Mr.  E.,  Tarraville,  South  Gippsland,  Victoria. 
Gabriel,  Mr.  A.  W.,  Queanbeyan,  New  South  Wales. 
Gabriel,  Mr.  E.,  Chapel  Street,  South  Yarra,  Melbourne,  Victoria. 
Gardner,  Mr.  C.  E.,  Colesberg,  Cape  Colony  (Year-Book  to  Messrs. 

B.  G.  Lennon  &  Co.,  11,  Edmund  Place,  Aldersgate  Street,  E.C.). 
Given,  Mr.  H.  B.,  Milparinka,  New  South  Wales. 
Godambe,  Y.  P.,  L.M.,  Medical  Officer,  Sangli  State,  B.P.,  India. 
Godbier,  Mr.  H.,  Eangoon  (Year-Book  and  Letters  care  of  Messrs. 

Evans,  Lescher  &  Webb,  60,  Bartholomew  Close,  E.C.). 
Gokhle,  Vithal  Vishnoo,  M.A.,  L.M.&S.,  Kandavadi  Hall,  Bombay, 

India. 
Goodwin,  Mr.  D.  E.,  Tamworth,  New  South  Wales. 
Gordon,  Mr.  J.  C,  Winnipeg,  Manitoba,  Canada. 
GransauU,  Mr.  A.,  Henry  Street,  Port  of  Spain,  Trinidad. 
Gray,  Mr.  P.,  243,  Strada  Eeale,  Valletta,  Malta. 
Grogau,  Mr.  W.  E.,  Bridgetown,  Barbadoes. 

Groves,  Mr.  H.,  F.L.S.,  15,  Via  Borgognissanti,  Florence,  Italy  (Year- 
Book  and  Letters  care  of  T.  B.  Groves,  F.C.S.,  Weymouth). 
Guest,  Mr.  H.  W.  W.,  Moonta,  South  Australia. 
Gutheil,  Mr.  E.,  Prahran,  Victoria. 
Hallawell,  Mr.  J.,  Porto  Aligre,  Brazil  (Year-Book  to  Messrs.  Symes 

&  Co.,  63,  Wood  Street,  Liverpool). 
Hallawell,  Mr.  T.,  Eio  Grande  de  Sul,  Brazil  (Year-Book  and  Letters 

to  63,  Wood  Street,  Liverpool). 
Hansley,  Mr.  W.  M.  J.,  Eeefton,  New  Zealand. 
Harrison,  Mr.  C,  53,  Chapel  Street,  Prahran,  Victoria. 
Headding,  Mr.  C,  Port  Adelaide,  South  Australia. 
Heald,  Mr.  S.  H.,  Numurkah,  Victoria.    (Year-Book  to  Messrs.  Eocke, 

Tompsitt  &  Co.,  119  and  120,  London  Wall,  E.C.). 
Heinrich,  Mr.  Gustav,  Dispensary  at  Eganstown,  Victoria. 
Helmore,  Mr.  0.,  Medical  Hall,  Kimberley,  South  Africa. 
Hicks,  Mr.  J.  A. ,  Bay  Street,  Brighton,  Victoria. 
Higgins,  Mr.  J.  M.,  care  of  Dr.  McGillivray,  Sandhurst,  Victoria. 
Hill,  Mr.  T.  B. ,  150,  Queen  Street,  Auckland,  New  Zealand. 
Hirst,  Mr.  C.  E.,  96,  Spencer  Street  West,  Melbourne,  Victoria. 
Hocking,  Mr.  W.  E.,  Messrs.  Smith  &  Osborne,  North  Adelaide,  South 

Australia. 
Hodgetts,  Mr.  G..  305,  Yonge  Street,  Toronto,  Canada. 
Holdsworth,  Mr.  J,,  Pall  Mall,  Sandhurst,  Victoria. 
Hood,  Mr.  E.  W.,  St.  George's,  Grenada. 
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Hooper,  D.,  F.C.S.,  Ootacamund,  Nilgiris,  Madras,  India. 

Hooper,  Mr.  E.  G.,  69,  Bourke  Street  West,  Corner  of  Queen  Street, 

Melbourne,  Victoria. 
Hornemann,  Mr.  L.,  Stellenbosch,  South  Africa. 
Horton,  Mr.  R.,  769,  George  Street  South,  Sydney,  New  South  Wales. 
Hosking,  Mr.  J.  W.,  Crown  Street,  WoUongong,  New  South  Wales. 
Hughes,  Mr.  A.  E.,  61,  Elizabeth  Street  North,  Melbourne,  Victoria. 
Hughes,  Mr.  C.  H.,  Maryborough,  Queensland  (Year-Book  to  Messrs. 

Gordon  &  Gotch,  Stationers,  Bride  Street,  E.G. ;  favour  of  Mr.  W. 

Dawson,  Maryborough). 
Hughes,  Mr.  R.,  Wangaratta,  Victoria. 

Huntsman,  Mr.  T,,  250,  Nicholson  Street,  Fitzroy,  Victoria. 
Hustler,  Mr.  F.  F.,  Port  Adelaide,  South  Australia. 
Hustwick,  Mr.  T.  H.,  Blenheim,  New  Zealand. 
Hutchinson,  Mr.  F.  P.,  New  Brighton  Dispensary,  Woodstock,  Near 

Cape  Town. 
Ingham,   Mr.   Thomas,   Rockhampton,   Queensland    (Year-Book   to 

Messrs.  Burgoyne,  Burbidges  &  Co.,  Coleman  Street,  E.C.). 
Jamsetji,  Dr.  P.,  Limbdi,  Kattywar,  India. 

Jayakar,  Wishmarao  Bulajei,  L.M.&S.,  28,  Cand4  Wari,  Bombay. 
Jefferson,  Mr.  A.  B.,  Deniliquin,  New  South  Wales. 
Jones,  Mr.  H.  L.,  Victoria,  British  Columbia. 
Jones,  Mr.  J.  C,  181,  Bridge  Road,  Richmond,  Victoria. 
Joerning,  Mr.  L.,  Cape  Town,  South  Africa. 
Joerning,  Mr.  L.,  Stellenbosch,  South  Africa. 
Kemp,  Mr.  D.  S.,  F.C.S.,  7,  Elphinstone  Circle,  Bombay,  India  (Year- 

Book  care  of  Messrs.  Hawkes,  Somerville  &  Co.,  1,  Whittington 

House,  Whittington  Avenue,  E.C. 
Kempthorne,    Mr.    0.   J.,  Dunedin,   New   Zealand    (Year-Book    to 

Messrs.  Grimwade,  Ridley  &  Co.,  Mildmay  Chambers,  Bishopsgate 

Street,  E.C). 
Kennedy,  Mr.  R.  Frank,  Warrnambool,  Victoria. 
Kernot,  C.  N.,  M.D.,  M.R.C.S.,  L.S.A.,  L.M.,  etc.,  Dalhousie  Square, 

Calcutta  (Year-Book  and  Letters  care  of  Messrs.  Evans,  Lescher  & 

Webb,  60,  Bartholomew  Close,  E.C). 
Lachlan,  Mr.  H.  F.  M.,  Winburg,  Orange  Free  State. 
Landell,  J.,  M.D.,  Rio  Grande  (Year-Book  and  Letters  care  of  Messrs. 

Symes  &  Co.,  14,  Hardman  Street,  Liverpool). 
Lewis,  Mr.  G.,  5,  Collins  Street  East,  Melbourne,  Victoria. 
Levey,  Mr.  G.  J.,  L.S.A.,  Ermelo,  Transvaal. 
Levien,  Mr.  G.  E.,  Takaka,  Nelson,  New  Zealand. 
Ley,  Mr.  D.,  East  Maitland,  New  South  Wales. 
Lloyd,  Surgeon-Major,  M.D.,  Sitapur,  Oudh,  India. 
Lower,  Mr.  S.  W.,  King  William  Street,  Adelaide,  South  Australia. 
Luscombe,  Mr.  R.  J.,  Muswellbrook,  New  South  Wales. 
Macaulay,  Mr.  H.  C,  Euroa,  Victoria. 

Macgowan,  Mr.  J.  T.,  Dorcas  Street  West,  South  Melbourne,  Victoria. 
Makin,  Mr.  G.  E.,  Market  Square,  Berrima,  New  South  Wales. 
Marshall,  Mr.  A.,  Heyfield,  Victoria. 

Marshall,  C  W.,  Royal  Navy  Hospital,  Port  Royal,  Jamaica. 
Marshall,  Mr.  M.,  Dunedin,  New  Zealand. 
Marston,  Mr.  C ,  Smith  Street,  CoUingwood,  Victoria. 
Martin,  Mr.  R.  R,,  23,  Front  Street  West,  Toronto,  Canada. 
Mason,  A.H.,  F.C.S.,  48,  St.  Jean  Baptiste  Street,  Montreal,  Canada. 
Matthews,  Mr.  R.,  Adelong,  New  South  Wales. 
Mayne,  Mr.  J.,  203,  Oxford  Street,  Sydney,  New  South  Wales. 
McBain,  Mr.  J.  R.,  Sherbrooke,  P.  Q.,  Canada. 
McLachlan,  Mr.  H.  F.,  Winburg,  Orange  Free  State. 
McLean,  Mr.  J.  E.,  Toowong,  Brisbane,  Queensland. 
Melhuish,  Mr.  T.  B,,  134,  William  Street,  Sydney,  New  South  Wales. 
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Mepta,  Butukram  Soobaram,  L.M.&S.,  Medical  Storekeeper,  Baroda, 
India. 

Mercer,  Mr.  Wm. ,  Daylesford,  Victoria. 

Miller,  Mr.  A.  P,,  Murray  Street,  Hobart,  Tasmania  (Year-Book  to 
Messrs.  Evans,  Lescher  &  Webb,  60,  Bartholomew  Close,  E.G.). 

Miller,  Mr.  C.  B.,  Graaf  Keinet,  Cape  Colony  (Year-Book  to  Messrs. 
B.  G.  Lennon  &  Co.,  11,  Edmund  Place,  Aldersgate  Street, 
E.C.). 

Millington,  Mr.  R.  S.,  Byron  Street,  Inverell,  New  South  Wales. 

Mills,  Mr.  W.  H.,  Co-operative  Dispensary,  Henry  Street,  Port  of 
Spain,  Trinidad. 

Moore,  Mr.  J.,  34,  Oxford  Street,  Sydney,  New  South  Wales  (Year- 
Book  to  Messrs.  Maw,  Son  &  Thompson,  Aldersgate  Street,  E.G.). 

Moore,  Mr.  T.  F.,  Waipawa,  Hawke's  Bay,  New  Zealand. 

Morgan,  Mr.  R.  S.  D.,  Woodspoint,  Victoria,  Australia.  (Year-Book 
to  Messrs.  Grimwade,  Ridley  &  Co.,  Mildmay  Chambers,  82, 
Bishopsgate  Street,  E.G.). 

Mutlow,  Mr.  W.  H.,  Beardy  Street,  Armidale,  New  South  Wales. 

Nanavata,  Jumnadass  Premahund,  L.M.&S.,  159,  Bhooleshwur,  Bom- 
bay, India. 

Narayen  Vinayeck,  Rowpoora,  Veniram's  Temple,  Baroda  City,  India. 

Noakes,  Mr.  E.  T.,  Lonsdale  Street,  Dandenong,  Victoria. 

O'Brien,  Mr.  J.,  Rockley,  New  South  Wales. 

Ogburn,  Mr.  J.,  Charlton,  Victoria. 

Ogle,  Mr.  M.  F.,  Maryborough,  Victoria. 

Owen,  Mr.  A.  J.,  Geelong  (Year-Book  and  Letters  to  Messrs.  J. 
Richardson  &  Co.,  Friar  Lane,  Leicester). 

Parker,  Mr.  G.  A.,  Port  Road,  Hindmarsh,  South  Australia.  (Year- 
Book  to  Messrs.  Evans,  Lescher  &  Webb,  60,  Bartholomew  Close, 
E.G.). 

Parker,  Mr.  J.,  Bathurst,  New  South  Wales. 

Parker,  Mr.  J.,  King  William  Street,  Adelaide,  South  Australia. 

Parsons,  Mr.  A.  B.  W.,  Lyttelton,  New  Zealand. 

Partridge,  Mr.  T.,  Messrs.  Maxwell  &  Co.,  Darjeeling,  Bengal. 

Petit,  Monsieur  A.,  Rue  Favart,  8,  Paris,  France. 

Petit,  Mr.  W.,  Waimate,  Canterbury,  New  Zealand. 

Phillips,  Mr.  B.,  Poona,  India  (Year-Book  and  Letters  to  Messrs. 
Idris  &  Co.,  Ascham  Street,  Kentish  Town,  N.W.). 

Phillips,  Mr.  T.,  Ingle  wood,  Victoria. 

Pincus,  Mr.  Max,  Castlemaine,  Victoria. 

Plunket,  Mr.  C.  T.,  33,  Lonsdale  Street,  Melbourne,  Victoria. 

Pollard,  Mr.  W.  H.,  Messrs.  Symes  &  Co.,  Simla,  India. 

Pollard,  Mr.  T.  J.,  Punjab  Medical  Hall,  Lahore,  Punjab,  India. 

Pond,  Mr.  J.  A.,  63,  Queen  Street,  Auckland,  New  Zealand  (Year- 
Book  and  Letters  care  of  Messrs.  H.  B.  Sleeman  &  Co.,  37,  Lime 
Street,  E.G.). 

Poole,  Mr.  H.  J.,  34,  King  William  Street,  Adelaide,  South  Australia 
(Year-Book  to  Messrs.  Maw,  Son  &  Thompson,  Aldersgate  Street, 
E.G.). 

Porter,  Mr.  H.,  Lithgow,  Sydney,  New  South  Wales. 

Potts,  Mr.  W.  H.,  Ghiltern,  Victoria. 

Preshaw,  Mr.  D.  0.,  Reefton,  New  Zealand. 

Pulis,  Mr.  G.  A.,  243,  Ida  Reale,  Valletta,  Malta. 

Rammell,  Mr.  E.,  Bombay,  India  (Year-Book  and  Letters  care  of 
Messrs.  Treacher  &  Co.,  38a,  King  William  Street,  E.G.). 

Ramsey,  Mr.  P.  A.,  Colonial  Dispensary,  Frederick  Street,  Port  of 
Spain,  Trinidad. 

RawHns,  Mr.  S.  A.,  Medical  Hall,  Park  Street,  Port  of  Spain,  Trinidad. 

Reay,  Mr.  F.  W.,  Hamilton,  Newcastle,  New  South  Wales. 

Reed,  Mr.  F.,  Durban,  Natal,  South  Africa. 
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Eeeve,  Mr.  F.  W.,  Thorgomindah,  Queensland. 
Rennard,  Mr.  M.,  Messrs.  E.  Plomer  &  Co.,  Lahore,  India. 
Ehodes,  Mr.  G.  H.,  Du  Toits  Pan  Eoad,  Kimberley,  Cape  Colony. 
Eichards,  Mr.  A.,   Colonial  Dispensary,  Frederick   Street,   Port  of 

Spain,  Trinidad. 
Eichardson,  Mr.  E.,  Mount  Gambler  Hospital,  South  Australia. 
Eoberts,  Mr.  E.,  17,  Via  Tornabouni,  Florence,  Italy. 
Eoberts,  Mr.  W.  P.,  77,  Church  Street,  Gibraltar. 
Eobinson,  Mr.  J.  W.,Bultfontein  Dispensary,  Bultfontein,  Diamond 

Fields,   South  Africa   (Year-Book    to   Messrs.  Eobinson  &    Son, 

172,  Eegent  Street,  W.). 
Eobinson,  Mr,  W.,  St.  James's,  Victoria. 
Eocke,  Mr.  H.,  3,  Flinders  Street,  Melbourne,  Victoria  (and  119  &  120, 

London  Wall,  London,  E.C.). 
Sogers,  Mr.  H.,  Messrs.  Eogers  &  Co.,  Bombay,  India  (Year-Book  and 

Letters  care  of  Mr.  P.  Harrower,  136,  Cowcaddens  Street,  Glasgow). 
Eohrssen,  Mr.  A.  B.  N.  Otto,  Kimberley,  South  Africa. 
Eoss,  Mr.  W.  C,  Frederick  Street,  Port  of  Spain,  Trinidad. 
Eotson,  Mr.  G.,  Te  Aroha,  Auckland,  New  Zealand. 
Eow,  Mr.  W.  E.,  Balmain,  Sydney,  New  South  Wales  (Year-Book  and 

Letters  care  of  Messrs.  Saddington&Co.,23,  Coleman  Street,  E.C.). 
Eowley,  Mr.  W.  M.,  10,  Bourke  Street  East,  Melbourne,  Victoria. 
Eutherford,  Mr.  H.  E.,  Charters  Towers,  Queensland. 
Euttonjee,  Mr.  H.,  Bombay,  India  (Year-Book  care  of  Messrs.  Walter 

Nutter  &  Co.,  84,  Bishopsgate  Street  Within,  E.C.). 
Salmon,  Mr.  J.,  Messrs.  Salmon  &  Walker,  Central  Jones  Street, 

Kimberley,  South  Africa. 
Samuel,  Mr.  J.  B.,  Mussoorie,  India  (Year-Book  and  Letters  care  of 

Messrs.  Allen  &  Hanburys,  Plough  Court,  E.C.). 
Sanders,  Mr.  H.  C,  Fauresmith,  Orange  Free  State. 
Sanders,  Mr.  E.  F.,  Hamilton,  Waikato,  Auckland,  New  Zealand. 
Sanders,  Mr.  W.  B.,  Stayner,  Ontario,  Canada. 
Schaer,  Prof.  E.,  Neumiinster-Ziirich,  Switzerland, 
Selke,  Dr.  Dada  Nathajee,  Assistant  Surgeon,  Hubli,  India. 
Sewell,  Mr,  J.  E,,  Thames  Street,  Oamaru,  New  Zealand, 
Shah    Narayandas    Damoderd^s,    Student    in    the    G.M.C.,    Third 

Bhoiwdda,  No.  7,  Bombay. 
Sharland,  Mr.  J.  C,  Victoria  Street  East,  Auckland,  New  Zealand 

(Year-Book  to  Messrs.  Fletcher,  Fletcher  &  Stevenson,  North  Lon- 
don Chemical  Works,  Holloway,  N.). 
Shillinglaw,  Mr.  H.,  Swanston  Street,  Melbourne,  Victoria. 
Smith,  Mr,  G.,  Grafton  Eoad,  Auckland,  New  Zealand. 
Smith,  Dr.  J.,  Paramatta,  New  South  Wales  (Year-Book  and  Letters 

care  of  Messrs.  Longmans,  Green,  Eyder  &  Co.,  Foreign  Depart- 
ment, 39,  Paternoster  Eow,  E.C). 
Smith,  Mr.  J.  G.,  Main  Street,  Mornington,  Victoria. 
Smith,  Mr.  J.  H.,  Dandenong,  Victoria. 
Smith,  Mr.  J.  L.,  Port  Augusta,  South  Australia. 
Spettigue,  Mr,  J.  T.,  Ladysmith,  Natal. 
Speechly,  Mr.  E.,  Kurachi,  Scinde,  India  (Year-Book  and  Letters  care 

of  Messrs.  A.  Lawrie  &  Co.,  St.  Mary  Axe,  E.C). 
Squire,  Mr.  F.  E.,  San  Eemo,  Italy. 
Stoddart,  Mr.  A,  L.,  Burwood  Eoad,  Hawthorn,  Victoria. 
Swift,  Mr,  G, ,  67,  Swanston  Street,  Melbourne,  Victoria. 
Sykes,  Mr.  A.  E.,  care  of  Mr.  A.Eccles,  Hastings  Street,  Napier,  New 

Zealand. 
Taitt,  Mr.  A.  J.,  Colonial  Dispensary,  Frederick  Street,  Port  of  Spain, 

Trinidad. 
Takemura,  K,,  F.C.S.,  16,  Motozonochio  Ichi  chi  o  me,  Kondimachi, 

Tokio,  Japan. 
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Taylor,  Mr.  Edward,  Brisbane,  Queensland  (Year-Book  to  Messrs. 

Horner  &  Sons,  Mitre  Square,  Aldgate,  E.G.). 
Taylor,  Mr.  W.  C,  Bombay,  India  (Year-Book  and  Letters  care  of 

Messrs.  Aldridge  &  Co.,  4, East  India  Avenue,  E.G.). 
Tebb,  Mr.  H.,  2,  George  Street,  Gape  Town  (Year-Book  and  Letters 

to  Messrs.  B.  G.  Lennon  &  Co.,  11,  Edmund  Place,  Aldersgate 

Street,  E.G.). 
Thomas,  Mr.  H.,  Normanton,  Queensland. 

Thompson,  Mr.  J.  D.,  122,  Bourke  Street  East,  Melbourne,  Victoria. 
Thompson,  Mr.  T.  W.,  The  South  Brisbane  Pharmacy,  Queensland. 
Timmms,  Mr.  W,  P.,  51,  Glebe  Eoad,  Sydney,  N.S.W.  (Year-Book  to 

Messrs.  Grimwade,  Eidley  &  Co. ,  Mildmay  Chambers,  Bishopsgate 

Street,  E.G.). 
Tompsitt,  Mr.  H.  T.,  3,  Flinders  Street,  Melbourne,  Victoria  (and 

119  &  120,  London  Wall,  London,  E.G.). 
Tucker,  Mr.  W.  T.  M„  East  London,  Cape  Colony  (Year-Book  to 

Messrs.  B.   G.  Lennon  &  Co.,   11,  Edmund    Place,   Aldersgate 

Street,  E.G.). 
Turnbull,  Mr.  J.,  care  of  Mr.  A.  P.  Miller,  Hobart,  Tasmania. 
Turner,  Mr.  W.  0.,  Messrs.  Akerman,  Turner  &  Co.,  Pietermaritzburg, 

Natal  (Year-Book  to  Messrs.  A.  Durant  &  Co.,  89,  Gresham  Street, 

E.G.). 
Vale,  Mr.  J.  F.,  45,  Collins  Street  West,  Melbourne,  Victoria. 
Venkatswamy  Naidoo,  Chikhli,  India. 
Waller,  Mr.  J.,  Mitchell  Street,  Sandhurst,  Victoria. 
Wallis,  Mr.  G.,  Toorak  Eoad,  Toorak,  Victoria. 
Walsh,  Mr.  A.,  Port  Elizabeth,  South  Africa  (Year-Book  and  Letters 

to  Messrs.  B.  G.  Lennon  &  Co.,  11,  Edmund  Place,  Aldersgate 

Street,  E.G.). 
Walsh,  Mr,  W.,  care  of  Messrs.  Ormond  &  Walsh,  Peterborough, 

Ontario,  Canada. 
Warbreck,  Mr.  W.  J.,  Murtoa,  Victoria. 

Ward,  Mr.  F.  W.,  Messrs.  E.  Morrison  &  Co.,  Naini  Tal,  East  Indies. 
Waring,  Mr.  E.  J.,  Balranald,  New  South  Wales. 
Watt,  Mr.  A.  J.,  528,  George  Street,  Sydney,  N.S.W. 
Weaver,  Mr.  B.  J.  G.,  Beardy  Street,  Armidale,  N.S.W. 
Wetzel,  Mr.  H.  A.,  Box  470,  Detroit,  Michigan,  United  States. 
Wheeler,  Mr.  F.,  Grant  Street,  Alexandra,  Victoria. 
Whitfield,  Mr.  A  ,  Longford,  Tasmania. 
Wigg,  Mr.  W.  J.,  Maryborough,  Victoria. 
Wilkinson,  Mr.  J.,  Herbertong,  Queensland  (Year-Book  to  Messrs. 

Horner  &  Sons,  Mitre  Square,  Aldgate,  E.G.). 
Wilkinson,  Mr.  T.  M.,  Medical  Hall,  Dunedin,  New  Zealand. 
Winch,  Mr.  P.  J.,  Taylor  Street,  Kadina,  South  Australia. 
Woolnough,  Mr.  H.  A  ,  Hong-Kong  Dispensary,  Hong-Kong. 
Wragge,  Mr.  G.  S.,  Boulia,  Queensland. 


NOTICE. 

Members  are  requested  to  rejport  any  inaccuracies  in  these 
lists  hy  letter  J  addressed  as  follows  : —  . 

The  Secretary, 

Brit.  Pharm.  Conf., 
17,  Bloomshury  Square,  London,  W.G, 
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HOME  MEMBERS. 

Abbott,  Mr.  J.,  145,  Woodhouse  Lane,  Leeds. 

Abraham,  Mr,  Alfred  C,  87,  Bold  Street,  Liverpool. 

Abraham,  Mr.  T.  F.,  87,  Bold  Street,  Liverpool. 

Ackerman,  Mr.  T.,  39,  Eedclife  Hill,  Bristol. 

Adams,  Mr.  A.  A.,  Woolston,  Southampton. 

Adam,  Mr.  B,,  Marketplace,  Mansfield. 

Adams,  Mr.  F.,  Stoke-on-Trent. 

Adamson,  Mr.  W.  S.,  30,  George  Street,  Aberdeen. 

AdHngton,  Mr.  W.  B.,  6,  Weymouth  Street,  Portland  Place,  W. 

Agar,  Mr.  W.,  Westgate,  Mansfield. 

Ainslie,  Mr.  W.,  58,  George  Street,  Edinburgh. 

Aitken,  Mr.  J.,  3,  Pitt  Street,  Edinburgh. 

Aitken,  Mr.  E.,  73,  Princes  Street,  Edinburgh. 

Alcock,  F.  H.,  F.C.S.,  230,  Great  Colmore  Street,  Birmingham. 

Alexander,  »Mr.  G.,  40,  William  Henry  Street,  Liverpool. 

Alexander,  Mr.  J.,  Marsh  Lane,  Bootle,  Liverpool. 

Allan,  Mr.  J.  H.,  The  Royal  Infirmary,  Liverpool. 

Allden,  Mr.  J.,  156,  Cromwell  Road,  South  Kensington,  S.W. 

Allen,  A.  H.,  F.I.C.,  F.C.S.,  1,  Surrey  Street,  Sheffield. 

Allen,  Mr.  B.,  Hampton  Road,  Redland,  Bristol. 

Allen,  Mr.  C.  B.,  20,  High  Road,  Kilburn,  N.W. 

Allen,  Mr.  G.,  Mid  Street,  Pathhead,  Kirkcaldy. 

Allen,  Mr.  J.,  George  Street,  Plymouth. 

Allen,  Mr.  W.  H.,  6,  Giltspur  Street,  E.G. 

Allen,  Mr.  W.  N.,  48,  Henry  Street,  Dublin. 

Alleniay,  Mr.  W.,  Castlegate,  Helmsley,  Yorkshire. 

AUis,  Mr.,  F.,  Kingswood,  Wotton-under-Edge,  Gloucester. 

Allison,  Mr.  E.,  13,  Blanket  Row,  Hull. 

Allsop,  Mr.  J.,  46,  Birmingham  Street,  Oldbury. 

Allwork,  Mr.  F.,  86,  St.  James  Road,  Holloway,  N. 

Amoore,  Mr.  A.  S.,  173,  Sloane  Street,  S.W. 

Amyot,  T.  E.,  F.R.C.S.,  Diss. 

Anchinleck,  H.A.,  F.R.C.S.I.,  etc.,  35,  York  Street,  Dublin. 

Anderson,  Mr.  A.  B.,  38,  Princes  Street,  Dundee. 

Anderson,  Mr.  D.  S.,  Musselburgh,  N.B. 

Anderson,  Mr.  E.  H.,  Denny,  Stirlingshire. 

Andrews,  Mr.  G.  B.,  St.  George's,  Norwich. 

Anthony,  Mr.  D.,  39,  St.  Mary  Street,  Cardiff. 

Anthony,  Mr.  J.  L.,  24,  Kimbolton  Road,  Bedford. 

Appleby,  Mr.  C,  Market  Place,  East  Retford. 

Appleby,  Mr.  E.  J.,  8,  Argyle  Street,  Bath. 

Applegate,  Mr.  E.,  5,  Hercules  Terrace,  Holloway  Road,  N. 

Arblaster,  Mr.  C.  J.,  123,  New  Street,  Birmingham. 

Archer,  Mr.  J.  S.,  Guiseley,  Leeds. 

Argue,  Mr.  J.,  Lower  Marloes,  Hemel  Hempstead. 

Armitage,  Mr.  G.,  30,  Hamilton  Street,  Greenock,  N.B. 

Arnfield,  Mr.  J.  C,  241,  Stamford  Street,  Ashton-under-Lyne. 

Arnold,  Mr.  S.,  42,  Mount  Ephraim,  Tunbridge  Wells. 

Arrandale,  Mr.  W.,  169,  Manchester  Road,  Denton,  Lancashire. 

Arundel,  Mr.  M.  H.,  9,  Mildmay  Park,  N. 

Ashton,  Mr.  W.,  36,  Sloane  Square,  Chelsea,  S.W. 

Ashton,  Mr.  W.,  77,  Lord  Street,  Southport,  Lancashire. 

Astley,  Mr.  J.,  4,  Broadgate,  Coventry. 
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Aston,  Mr.  W.,  Tarporley,  Cheshire. 

Atkins,  Mr.  J.,  1,  Lansdowne  Crescent,  Bournemouth. 

Atkins,  Mr,  S.  R.,  Market  Place,  SaHsbury. 

Atkins,  Mr.  W.  E.,  Market  Place,  Salisbury. 

Atkins,  Mr.  W.  S.,  106,  Broad  Street,  Birmingham. 

Atkinson,  Mr.  J.,  Tynemouth,  Northumberland. 

Atkinson,  Mr.  J.  G.,  196,  Belsize  Eoad,  N.W. 

Atkinson,  Mr.  L.,  121,  Greenwich  Road,  S.E. 

Atkinson,  Mr.  R.,  Bassenthwaite,  Keswick. 

Atmore,  Mr.  G..  High  Street,  Lynn. 

Attfield,  Prof.  J.,  Ph.D.,  F.R.S.,  etc.,  17,  Bloomshury  Square,  W.C. 

Attwood,  Mr.  A.,  14,  Miles  Lane,  Cannon  Street,  E.C. 

Ault,  Mr.  J.,  Fernille,  Stockport. 

Austin,  Mr.  H.  F.,  126,  Bermondsey  Street,  S.E. 

Austin,  Mr.  J.,  Nechells  House,  Nechells,  Birmingham. 

Austin,  Mr.  W.,  395,  Nechells  Park  Road,  Nechells,  Birmingham. 

Ayre,  Mr.  G.,  Thirsk. 

Babb,  Mr.  J.,  7,  High  Street,  Upper  Sydenham. 

Babtie,  Mr.  J.,  30,  High  Street,  Dumbarton. 

Backhouse,  Mr.  H.  N.,  76,  New  Bond  Street,  W. 

Badcock,  Mr.  H.,  101,  High  Street,  Lymington. 

Bagshaw,  Mr.  H.  B.,  77,  Werneth  Hall  Road,  Oldham. 

Bagshaw,  Mr.  W.,  37,  Terrace  Buildings,  Yorkshire  Street,  Oldham. 

Baigent,  Mr.  W.  H.,  Clifton  Road,  Shefiford,  Beds. 

Bainbridge,  Mr.  J.,  Mount  Pleasant  Pharmacy,  Hastings. 

Baildon,  H.  B.,  B.A.,  73,  Princes  Street,  Edinburgh. 

Bailey,  Mr.  W.,  The  Terrace,  Oaken,  Wolverhampton. 

Baily,  Mr.  J.,  26,  Ethelbert  Road,  Margate. 

Baine,  Mr.  J.  A.,  3,  Grey  Place,  Greenock.  \ 

Baker,  Mr.  A.  P.,  33,  Norfolk  Terrace,  Westbourne  Grove,  W. 

Baker,  Mr.  F.,  Harnet  Street,  Sandwich. 

Baker,  Mr.  P.  C,  8,  Stockbridge  Terrace,  Grosvenor  Square,  W. 

Baker,  Mr.  T.  B.,  Cosham,  Hants. 

Balcomb,  Mr.  J.,  10,  Suffolk  Parade,  Cheltenham. 

Baldock,  J.  H.,  F.L.S.,  F.C.S.,  3,  High  Street,  South  Norwood,  S.E. 

Balkwill,  Mr.  A.  P.,  106,  Old  Town  Street,  Plymouth. 

Ballard,  Mr.  A.,  Farringdon,  Berks. 

Baly,  Mr.  J.,  40,  High  Street,  Warwick. 

Bamford,  Mr.  J.  W. ,  37,  Cronkeyshaw  Road,  Rochdale. 

Bannister,  R.,  F.I.C.,  F.C.S.,  The  Government  Laboratory,  Somerset 

House,  W.C. 
Bannister,  Mr.  W.,  108,  Patrick  Street,  Cork. 
Barber,  Mr.  J.  S.,  Royal  Free  Hospital,  Gray's  Inn  Road,  W.C. 
Barclay,  Mr.  T.,  17,  Bull  Street,  Birmingham. 
Barker,  Mr.  A.  W.,  98,  Queen's  Road,  Dalston. 
Barker,  Mr.  W.  R.,  143,  New  Bond  Street,  W. 
Barnard,  Mr.  J.,  225,  Oxford  Street,  W. 
Barnes,  J.  B.,  F.C.S.,  1,  Trevor  Terrace,  Princes  Gate,  S.W. 
Barnitt,  Mr.  J.,  86,  The  Parade,  Leamington. 
Barr,  Mr.  R.,  Gourock,  N.B. 

Barraclough,  Mr.  T.,  Roscoe  Terrace,  Chapeltown  Road,  Leeds. 
Barrett,  Mr.  J.  T.,  30,  Regent  Street  West,  Leamington. 
Barrett,  Mr.  T.  G.,  Church  Street,  Ilchester. 
Barritt,  Mr.  E.  H.,  1,  High  Street,  Colchester. 
Barron,  Mr.  F.,  117,  Bush  Lane,  E.C. 
Barron,  Mr.  W.,  37,  Winchcomb  Street,  Cheltenham. 
Barton,  Mr.  A.  F.  G.,  115,  Edge  Lane,  Liverpool. 
Barton,  Mr.  H.,  Bridge  Street,  St.  Ives,  Hunts. 
Barton,  Mr.  H.,  77,  King's  Road,  Brighton. 
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Barton,  Mr.  H.  E.,  High  Street,  Kenilworth. 

Barton,  Mr.  T.  J.,  1,  Ford  Street,  Coventry. 

Bascombe,  F.,  F.I.C,  180,  New  Bond  Street,  W. 

Batchelor,  Mr.  A.  E.,  90,  West  Street,  Fareham,  Hants. 

Bates,  Mr.  J.,  Wellington,  Salop. 

Bates,  Mr.  W.  I.,  116,  Mill  Street,  Macclesfield. 

Bates,  Mr.  W.,  50,  Oxford  Street,  Southampton. 

Bateson,  Mr.  T.,  23,  Stricklandgate,  Kendal. 

Bathe,  Mr.  E.  S.,  7,  Lower  Terrace,  Netting  Hill,  W. 

Bathgate,  Mr.  W.  L.,  23.  Canning  Place,  Liverpool.  [Wells. 

Batting,  Mr.  T.  G.,  98,  The  New  Parade,  Calverley  Road,  Tunbridge 

Batty,  Mr.  T.,  154,  Walmgate,  York. 

Baxter,  Mr.  G.,  13,  Foregate  Street,  Chester. 

Baxter,  Mr.  W.  J.,  Church  Street,  Coleraine. 

Bayley,  Mr.  G.  H.,  12,  Victoria  Road,  Saltaire,  near  Leeds. 

Bayley,  Mr.  W.,  3,  Earle  Street,  Crewe. 

Baynes,  J.,  F.I.C,  F.C.S.,  F.R.M.S.,  Laboratory,  Royal  Chambers, 

Scale  Lane,  Hull. 
Baynes,  Mr.  J.,  24,  Waterworks  Street,  Hull. 
Beach,  Mr.  J.,  Bridport. 

Beacock,  Mr.  J.  H. ,  20,  Upperhead  Row,  Leeds. 
Beale,  Mr.  J.  H. ,  Circular  House,  Bournemouth. 
Beal,  Mr.  E.  J.,  Ilford. 

Beanland,  Mr.  S.,  11,  Arctic  Parade,  Great  Horton,  Bradford,  Yorks. 
Bearpark,  Mr.  C.  F.,  West  Bank,  Seamer  Road,  Scarborough. 
Beckett,  Mr.  W. ,  Heywood,  Manchester. 
Beck,  Mr.  A.  N.,  11,  York  Building,  Hastings. 
Beetham,  Mr.  M.,  22,  Promenade  Villas,  Cheltenham. 
Beggs,  Mr.  G.  D.,  Medical  Hall,  Dalkey,  Ireland. 
Belfield,  Mr.  W.,  267,  Stamford  Street,  Ashton-under-Lyne. 
Bell,  Mr.  C.  B.,  6,  Spring  Bank,  Hull. 
Bell,  Mr.  F.  E.,  Tow  Law. 
Bell,  Mr.  J.  A.,  Robertson  Street,  Hastings. 
Bell,  Mr.  W.  H.,  96,  Albany  Street,  N.W. 
Bell,  Mr.  W.  H.,  Messrs.  Clarke,  Bleasdale,  Bell  &  Co.,  York. 
Bellamy,  Mr.  R.,  Bedale. 

Benger,  F.  B.,  F.C.S.,  7,  Exchange  Street,  Manchester. 
Bennett,  Mr.  G.,  15,  Penley's  Grove  Street,  York. 
Bennett,    H.,  L.R.C.P.,  L.R.C.S.E.,  L.A.H.,    6,  Clarendon    Place, 

Maidstone. 
Bently,  Mr.  W.  J.,  High  Court,  Tottenham,  N.  [S.W. 

Bentley,  Prof.  R.,  M.R.C.S.,  F.L.S.,  38,  Penywern  Road,  Earl's  Court, 
Bernays,  A.  J.,  Ph.D.,  F.C.S.,  St.  Thomas's  Hospital,  S.E. 
Berry,  Mr.  E.,  The  Cross,  Gloucester. 
Berry,  Mr.  T.,  189,  Henshaw  Street,  Oldham. 
Berry,  Mr.  W.,  4,  Hampton  Terrace,  Redland,  Bristol. 
Bertie,  Mr.  J.,  Auchenblae,  N.B. 
Best,  T.  F.,  F.LC,  F.C.S.,  Lawn  Wharf,  Uxbridge. 
Bevan,  Mr.  C.  F.,  Church  Street,  Harwich. 
Bickerdike,  W.  E.,  F.I.C.  F.C.S.,  The  Grange,  Clayton-le-Dale,  near 

Blackburn. 
Bienvenu,  Mr.  J. ,  Southampton. 
Biffin,  Mr.  T.,  56,  North  Street,  Taunton. 
Biggs,  Mr.  F.  W.,  40,  Castle  Road,  Roath,  Cardiff. 
Billany,  Mr.  L.  M,,  Pharmacy  Buildings,  Holderness  Road,  HuU. 
Billing,Mr.  T.,  86,  King's  Road,  Brighton. 
Billington,  Mr.  F. ,  169,  Wavertree  Road,  Liverpool. 
Bindloss,  Mr.  G.  F.,  97,  Leighton  Road,  N.W. 
Bingley,  Mr.  J.,  Northampton. 
Binnie,  Mr.  R.,  137,  High  Street,  Dumbarton,  N.B. 
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Birch,  Mr.  H.  C,  7,  Church  Road,  Upper  Norwood,  S.E. 

Bird,  Mr.  F.  C.  J.,  care  of  Messrs.  Woolley,  Sons  &  Co.,  Knowsley 

Street,  Cheetham,  Manchester. 
Bird,  Mr.  G.,  Topsfield  Place,  Crouch  End,  N. 
Bird,  M.  M.,  F.CS.,  St.  Mary's  Hospital,  Paddington,  W. 
Bird,  Mr.  W.  L.,  10,  Alexandra  Villas,  Uxbridge  Road,  W. 
Birkett,  Mr.  J.,  16,  The  Crescent,  Morecambe,  Lanes. 
Birss,  Mr.  R.,  Queen  Street,  Aberdeen. 
Bishop,  Mr.  A.,  Booth  Street,  Specksfields,  E. 
Bishop,  Mr,  R. ,  Broad  Street,  Eye,  Suffolk. 
Bishop,  Mr.  E.  J.,  Osmaston  Road,  Derby. 
Bishop,  Mr.  W.  M.,  785,  Old  Kent  Road,  S.E. 
Blabey,  Mr.  J.  J.,  Allerton  Road,  Woolton,  near  Liverpool. 
Blackburn,  Mr.  H.  J.,  413,  West  Derby  Road,  Tue  Brook,  Liverpool. 
Blackshaw,  Mr.  T.,  35,  Market  Place,  Burslem. 
Blain,  Mr.  W.,  Market  Street,  Bolton. 
Blake,  Mr.  C.  A.,  47,  Piccadilly,  W. 
Blatchley,  Mr.  T.,  Yeadon,  Yorks. 
Blayney,  Mr.  R.  B.,  58,  Bold  Street,  Liverpool. 
Bletsoe,  Mr.  J.,  1,  Hill  Street,  Richmond,  Surrey. 
Blisset,  Mr.  W.,  Romsey,  Hants. 
Blood,  Mr.  C,  Formby,  Lancashire. 
Blyth,  Mr.  U.     Address  unknown. 
Blyton,  Mr.  J.,  Lane  Villa,  Cheetham  Hill,  Manchester. 
Bolam,  Mr.  J.,  38,  Northumberland  Street,  Newcastle-on-Tyne. 
Bollans,  Mr.  E.,  43,  Clements  Street,  Leamington. 
Bolton,  Mr.  C.  A.,  Carlton  Street,  Nottingham. 
Bolton,  Mr.  F.  P.,  Robertson  Street,  Hastings. 
Booth,  Mr.  J.,  Heckmondwike. 

Borland,  J.,  F.L.S.,  F.C.S.,  F.R.M.S.,  7,  King  Street,  Kilmarnock. 
Borrett,  Mr.  H.,  Harleston,  Norfolk. 
Borthwick,  Mr.  A.  J.,  Market  Place,  Selkirk. 
Bostock,  Mr.  W.,  Sylvester  House,  Ashton-under-Lyne. 
Botham,  Mr.  J.,  180,  Bury  New  Road,  Manchester. 
Bothamley,  C.  H.,  F.C.S.,  The  Yorkshire  College,  Leeds. 
Bottle,  A.,  F.C.S.,  Townhall  Street,  Dover. 
Boucher,  Mr.  J.,  4,  Union  Street,  Bristol. 
Bourdas,  Mr.  I.,  48,  Belgrave  Road,  S.W., 

Boutall,  Mr.  G.  S.,  52,  Marchmont  Street,  Russell  Square,  W.C. 
Bowden,  Mr.  T.  L.,  High  Street,  Keynsham,  Bristol. 
Bowden,  Mr.  W.,  294,  Liverpool  Road,  Patricroft,  Lancashire. 
Bowie,  Mr.  G.  D.,  70,  Haymarket  Terrace,  Edinburgh. 
Bowker,  Mr.  W.,  20,  Manor  Street,  Bolton. 
Bowles,  Mr.  W.  J.,  3,  Newland  Terrace,  Kensington,  W. 
Bowling,  Mr.  J.  H,,  1,  Dimond  Street,  Pembroke  Dock. 
Bowman,  Mr.  E.  J.,  Victoria  Street,  Douglas,  Isle  of  Man. 
Boyce,  Mr.  G.,  Chertsey. 
Boyce,  Mr.  J.  P.,  Peascod  Street,  Windsor. 
Brabazon,  Mr.  J.  T.  P.,  Oxford  Buildings  Pharmacy,  Belfast. 
Braby,  F.,  F.C.S.,  F.G.S.,  M.R.I.,  Bushey  Lodge,  Teddington. 
Bradbury,  Mr.  T. ,  1,  High  Street,  Glossop. 
Bradley,  Mr.  C,  46,  Market  Place,  Reading. 
Bradley,  Mr.  T.  D. ,  Dunstall  House,  Ryde,  Isle  of  Wight. 
Brady,  H.  B.,  F.R.S.,  care  of  Messrs  Brady  &  Martin,  29,  Mosley 

Street,  Newcastle-on-Tyne. 
Brailsford,  Mr.  H.,  Battle. 

Branson,  F.  W. ,  F.  C.  S. ,  14,  Commercial  Street,  Leeds. 
Brayshay,  Mr.  T. ,  38,  High  Street,  Stockton-on-Tees. 
Brearey,  Mr.  A.  W. ,  Prospect  Hill,  Douglas,  Isle  of  Man. 
Breeze,  Mr.  G.,  36,  Catherine  Street,  Devonport. 
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Bremridge,  Mr.  E.,  17,  Bloomsbury  Square,  W.C. 

Brewster,  Mr.  W. ,  Market  Place,  Kingston-on-Thames. 

Brierley,  Mr.  J.,  23,  Bridge  Street,  Burton-on-Trent. 

Briggs,  Mr.  G.,  221,  Woodhouse  Lane,  Leeds. 

Bright,  Mr.  E.,  29,  Broad  Bridge  Street,  Peterborough. 

Brightmore,  Mr.  W.,  237,  Maida  Vale,  W. 

Broad,  Mr.  J.  M.,  Eise  House,  Hornsey  Else,  N. 

Brockett,  Mr.  E.  H.,  41,  Northumberland  Street,  Newcastle-on-Tyne. 

Brodie,  Mr.  E.,  253,  Crown  Street,  Glasgow. 

Brooke,  Mr.  C,  5a,  Walcot  Street,  Bath. 

Brooke,  Mr.  S.,  Gomersal,  near  Leeds. 

Brooke,  Mr.  T.,  Bramhope,  Leeds. 

Broomhead,  Mr.  G.  E.,  15,  Union  Place,  Aberdeen. 

Brown,  Mr.  A.  H.,  Shanklin,  Isle  of  Wight, 

Brown,  Mr.  D.,  93,  Abbey  Hill,  Edinburgh. 

Brown,  Mr.  P.  A.,  42,  Queen  Street,  Earlestown. 

Brown,  Mr.  G.  B.,  35,  Church  Street,  Sheffield. 

Brown,  Mr.  J.,  187,  Mill  Street,  Great  Ancoats,  Manchester. 

Brown,  Mr.  J,,  Chester-le- Street. 

Brown,  Mr.  E,,  45,  Washington  Street,  Glasgow. 

Brown,  Mr.  W.  S.,  113,  Market  Street,  Manchester. 

Brownen,  G.,  F.C.S.,  15,  Althorp  Eoad,  Upper  Tooting,  S.W. 

Brunker,  J.  E.,  M.A.,  68,  Grafton  Street,  Dublin. 

Buchanan,  Mr.  D.,  Kirriemuir,  N.B. 

Buchanan,  Mr.  J.,  52,  North  Bridge,  Edinburgh. 

Buchanan,  T.  D.,  M.D.,  24,  Westminster  Terrace,  Glasgow. 

Buchner,  Mr.  Max,  124,  High  Street,  Whitechapel,  E. 

Buck,  Mr.  E.  C,  192,  Breck  Eoad,  Liverpool. 

Buckett,  Mr.  A.  H.,  22,  Market  Place,  Penzance,  Cornwall. 

Buckle,  Mr.  C.  F.,  77,  Gray's  Inn  Eoad,  W.C. 

Buckle,  Mr.  J.,  Market  Place,  Malton,  Yorks. 

Buckley,  Mr.  J.  .T.,  Ill,  Earl's  Court  Eoad,  South  Kensington,  S.W. 

Bull,  Mr.  E.  J.,  2,  Garfield  Terrace,  Lavender  Hill,  Clapham  Junction, 

S.W. 
Bullen,  Mr.  T.,  36,  Church  Eoad,  Second  Avenue,  Hove,  Brighton. 
Bullock,  Mr.  F.,  5,  Hawkhurst  Terrace,  Anerley  Eoad,  Anerley. 
Bullock,  J.  L.,  F.I.C.,  F.C.S.,  3,  Hanover  Street,  W. 
Bunker,  Mr.  J.,  64,  Greenwood  Eoad,  Dalston,  E. 
Burden,  Mr.  E.  M.,  38,  Duke  Street,  Grosvenor  Square,  W. 
Burdge,  Mr.  S.,  32,  High  Street,  Bristol. 
Burdon,  Mr.  J.  14,  Gilesgate,  Durham. 
Burdwood,  Mr.  J.,  30,  Frankfort  Street,  Plymouth. 
Burford,  Mr.  S.  F.,  Halford  Street,  Leicester. 
Burge,  Mr.  J.  A.,  Surrey  Place,  Alexandria,  N.B. 
Burlinson,  Mr.  T.,  2,  John  Street,  Sunderland. 
Burn,  Mr.  D.  H.,  High  Street,  Arbroath. 
Burn,  Mr.  W.,  19,  Market  Street,  Durham. 
Burnett,  Mr.  G.  T.,  Stogumber,  Taunton. 
Burnett,  Mr.  J.  F.,  F.C.S.,  294,  Uxbridge  Eoad,  W. 
Burnett,  Mr.  E.,  Fraserburgh,  N.B. 
Burns,  Mr.  W.,  142,  High  Street,  Ayr,  N.B. 
Burrell,  Mr.  G.,  116,  High  Street,  Montrose. 
Burroughs,  Mr.  G.  H.,  Christ  Church  Eoad,  Oxton,  Birkenhead. 
Burroughs,  Mr.  S.  M.,  7,  Snow  Hill,  Holborn  Viaduct,  E.G. 
Burrows,  Mr.  H.  C.    Address  unknown. 
Burt,  Mr.  J.,  89,  Montague  Street,  Worthing. 
Burton,  Mr.  J.,  Llandudno,  North  Wales. 
Burton,  Mr.  J.  D.,  397,  Cambridge  Eoad,  E. 
Busby,  Mr.  J.,  Harpenden,  Herts. 
Buscall,  Mr.  H.  J.,  126,  High  Street,  Burton-on-Trent. 
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Butcher,  Mr.  G.  S.,  Chapel  Street,  Salford. 

Butler,  Mr.  E.  H.,  93,  Humberstone  Gate,  Leicester. 

Butt,  E.  N.,  F.C.S.,  13,  Curzon  Street,  W. 

Butterworth,  Mr.  A.,  37,  Wakefield  Road,  Bradford,  Yorks. 

Byass,  T.  H.,  M.D.,  F.R.C.S.,  Cuckfield,  Sussex. 

Caley,  Mr.  A.  J.,  Chapel  Field,  Norwich. 

Callaway,  Mr.  L.,  1,  Pier  Terrace,  Lowestoft. 

Calvert,  Mr.  J.,  King  Street,  Belper. 

Calvert,  Mr.  R.,  Market  Cross,  Stokesley,  Yorks. 

Cameron,  J.,  F.I.C.,  Laboratory,  Somerset  House,  W.C. 

Cammack,  Mr.  J.,  Benington,  Boston,  Lines. 

Cannell,  Mr.  W.,  Queen's  Square,  Wolverhampton. 

Cardwell,  Mr.  E.,  64,  Minster  Street,  Reading. 

Cardwell,  Mr.  S.,  Brighouse. 

Carlton,  Mr.  E.  P.,  8,  High  Street,  Horncastle. 

Carr,  Mr.  W.,  170,  Wharf  Street,  Leicester. 

Carr,  Mr.  W.  P.,  Berwick-on-Tweed. 

Carrell,  Mr.  G.,  Brompton  House,  Wimbledon. 

Carruthers,  Mr.  W.,  16,  Pow  Street,  and  Station  Road,  Workington. 

Carteighe,  J.,  F.C.S.,  3,  Hereford  Square,  South  Kensington,  S.W. 

Carteighe,  M.,  F.I.C.,  F.C.S.,  180,  New  Bond  Street,  W. 

Carter,  Mr.  E.,  York  Glass  Company,  York. 

Carter,  Mr.  F.,  High  Street,  Carshalton,  Surrey. 

Carter,  Mr.  R.  W.,  Naas,  Co.  Kildare,  Ireland. 

Carter,  Mr.  W.,  2,  Union  Terrace,  Cheetham  Hill,  Manchester. 

Cartwright,  Mr.  W.,  Ironmarket,  Newcastle,  Staffs. 

Catterns,  Mr.  H.  P.,  30,  Church  Street,  Camberwell. 

Cave,  Mr.  J.  R.,  Fernhill  Cottage,  Mortimer,  near  Reading. 

Caw,  Mr.  J.,  Cupar,  Fife,  N.B. 

Cawdell,  Mr.  G.,  12,  London  Street,  Hyde  Park,  W. 

Challice,  Mr.  W.  G.  W.,  34,  Villiers  Street,  Strand,  W.  C. 

Chamberlain,  Mr.  A.  G.,  3,  Market  Place,  Rugby. 

Chambers,  Mr.  J.,  Eastwood,  Notts. 

Chaplin,  Mr.  J.  L.,  Cornmarket,  Wakefield,  Yorks. 

Chapman,  Mr.  H.,  52,  Newborough  Street,  Scarborough. 

Chapman,  Mr.  J.  J,,  20,  Boundary  Road,  N.W.  [bridge. 

Chapman,  Mr.  R.,  care  of  Mr.  W.  T.  Jackson,  Stanley  Square,  Staly- 

Charity,  Mr.  W.,  101,  Leadenhall  Street,  E.C. 

Chase,  Mr.  T.,  Edgbaston,  Birmingham. 

Chater,  Mr.  E.  M.,  129,  High  Street,  Watford. 

Cheetham,  Mr.  G.,  High  Street,  Hope,  Derbyshire. 

Chessall,  Mr.  R.,  Fore  Street,  Sidmouth. 

Cheverton,  G.,  F.C.S.,  The  Broadway,  Tunbridge  Wells. 

Chinnery,  Mr.  G.  T.,  Redheugh  Chemical  Works,  Gateshead-on-Tyne. 

Chipperfield,  Mr.  R.,  Redcliffe  House,  Southampton. 

Chislett,  Mr.  C,  Lanark,  N.B. 

Church,  Prof.  A.  H.,  M.A.,  F.I.C.,  F.C.S.,  Shelsley,  Kew,  Surrey. 

Church,  Mr.  H.  J.,  Cambridge. 

Churchouse,  Mr.  W.  B.,  Chard. 

Clapham,  Mr.  J.,  Oak  House,  Meanwood  Road,  Leeds. 

Clapham,  Mr.  J.  W.,  1,  Oakdale  Terrace,  Meanwood  Road,  Leeds. 

Clapp,  Mr.  E.  F.,  35,  Church  Street,  Stoke  Newington,  N. 

Clare,  Mr.  T.,  1,  Harcourt  Place,  Scarboro'. 

Clark,  Mr.  J.,  Melbourne  Terrace,  York. 

Clark,  Mr.  J.  A.,  48,  The  Broadway,  London  Fields,  Hackney,  E. 

Clark,  Mr.  J.  W.,  Belvoir  Street,  Leicester. 

Clark,  W.  I.,  D.Sc,  A.I.C.,  26,  South  Cannongate,  Edinburgh. 

Clarke,  Mr.  F.,  40,  Mount  Pleasant,  Norwich. 

Clarke,  Miss  1.  S.,  18,  Spring  Street,  Paddington,  W. 
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Clarke,  Mr.  G.  B.,  3,  High  Street,  Woburn. 

Clarke,  Mr.  J.,  88,  George  Street,  Croydon. 

Clarke,  Mr.  J.  A  ,  148,  Gallowgate,  Glasgow. 

Clarke,  Mr.  W.  H.,  51,  Plumstead  Eoad,  Plumstead. 

Clarke,  Mr.  W.  L.,  The  Pavement,  Forest  Hill,  S.E. 

Clarkson,  Mr.  T.,  Silver  Street,  Gainsborough. 

Clayton,  Mr.  F.  C,  18,  St.  James's  Koad,  Birmingham. 

Clayton,  Mr.  J.  W.,  62,  Lower  Bank,  Blackburn. 

Clayton,  Mr.  W.,  41,  Wicker,  Sheffield. 

Cleave,  Mr.  S.  W.,  Dunster  House,  Mincing  Lane,  E.G. 

Cleave,  Mr.  W.,  Chudleigh. 

Cleaver,  E.  L.,  F.LC,  F.C.S.     Address  unknown. 

Clements,  Mr.  A.,  Market  Street,  Coatehill,  Co.  Cavan. 

Clifford,  Mr.  T.  A.,  13,  Chaucer  Eoad,  Acton,  Middlesex. 

Clift,  Mr.  E.,  Lee  Bridge,  Lewisham,  S.E. 

Clift,  Mr.  H.,  4,  Beresford  Street,  Jersey. 

Clifton,  Mr.  E.  S.,  Corn  Hill,  Ipswich. 

Clifton,  Mr.  F.,  34,  Corn  Market,  Derby. 

Clough,  Mr.  J.,  11,  High  Street,  Northwich. 

Clower,  Mr.  J.,  12,  The  Foregate,  Worcester. 

Coates,  Mr.  E.,  21,  Duke  Street,  Edinburgh. 

Coates,  Mr.  J.  M.,  53,  Clayton  Street  East,  Newcastle-on-Tyne. 

Coats,  Mr.  J.  T.,  20,  James  Street,  Pilrig,  Edinburgh. 

Coatsworth,  Mr.  T.,  6,  High  Northgate,  Darlington. 

Cocher,  Mr.  J.  A.,  3,  St.  James  Street,  King's  Lynn. 

Cocker  Mr.  J.  J.,  8,  Carlisle  Terrace,  Bradford. 

Cocks,  Mr.  J.  W.,  1,  Madeira  Place,  Torquay. 

Cocksedge,  Mr.  H.  B.,  Mitre  Square,  Aldgate,  E.C. 

Cockshott,  Mr.  W.,  32,  Westgate,  Bradford. 

Cockton,  Mr.  J.,  High  Street,  Maryport. 

Codd,  Dr.  F.,  51,  Duke  Street,  Devonport. 

Colchester,  Mr.  W.  M.,  junr.,  53,  Coronet  Street,  Old  Street,  N. 

Coldwell,  Mr.  D.  B.,  20,  Sussex  Street,  Warwick  Square,  S.W. 

Cole,  Mr.  A.  C,  Comarques,  High  Koad,  Lee,  S.  E. 

Cole,  F.  A.,  F.C.S. ,  33,  Saint  Botolph's  Street,  Colchester. 

Coleman,  Mr.  A.,  65,  St.  Mary  Street,  Cardiff. 

Coley,  Mr.  S.  J.,  57,  High  Street,  Stroud. 

Collenette,  A.,  F.C.S.,  F.K.Met.Soc,  11,  Commercial  Arcade,  Guernsey. 

Collett,  Mr.  C.  B.,  West  Green  Eoad,  South  Tottenham,  N. 

Colley,  Mr.  B.,  Owen  Street,  Tipton. 

Collier,  Mr.  H.,  The  Dispensary,  Guy's  Hospital,  S.E. 

Collins,  Mr.  H.  G.  (Mr.  Eussell's),  High  Street,  Windsor. 

Commans,  Mr.  E.  D.,  George  Street,  Bath. 

Congreve,  Mr.  G.  T.,  Eye  Lane,  Peckham,  S.E. 

Connor,  S.,  L.E.C.S.E.,  L.A.H.D.,  Hill  Street,  Newry,  Ireland. 

Conroy,  M.,  F.C.S.,  31,  Fleet  Street,  Liverpool. 

Constance,  Mr.  E.,  65,  Charing  Cross,  S.W, 

Cook,  Dr.  E.  A,,  F.C.S.,  79,  Sheen  Park,  Eichmond,  Surrey. 

Cooke,  Mr.  P.,  Church  Eow,  Wandsworth,  S.W. 

Cooke,  P.  M.,  L.A.H.,  L.M.,  Enniscorthy. 

Cooke,  Mr.  W.,  Hodnet,  Market  Drayton,  Salop. 

Cooke,  Mr.  W.,  53,  St.  Giles  Street,  Norwich. 

Cooke,  Mr.  W.  K.    Address  unknown. 

Cooley,  Mr.  W.  B.,  Dudley  Street,  Wolverhampton. 

Cooper,  Miss  H.,  33,  New  Bridge  Street,  E.C. 

Cooper,  Mr.  A.,  80,  Gloucester  Eoad,  South  Kensington,  S.W. 

Cooper,  Mr.  F.  E. ,  124,  Market  Street,  Manchester. 

Cooper,  Mr.  G.,  99,  Fore  Street,  Exeter. 

Cooper,  Mr.  H.,  20,  Moor  Street,  Soho  Square,  W.C. 

Cooper,  Mr.  H.  G.,  24,  High  Street,  Grantham. 
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Cooper,  H.  P.,  F.C.S.,  1,  Oakley  Villas,  Kectory  Eoad,  Hornsey,  N. 

Corder,  Mr.  0.,  London  Street,  Norwich. 

Corder,  Mr.  W.  S.,  1,  Carlton  Terrace,  Sunderland. 

Corfe,  G.,  M.D.,  19,  York  Villas,  Prestonville,  Brighton. 

Corfield,  Mr.  C. ,  Church  Street,  St.  Day,  Cornwall. 

Cornelius,  Mr.  J.,  11,  Regent  Place,  Teignmouth. 

Cornish,  Mr.  H.  R. ,  24,  Market  Place,  Penzance. 

Cortis,  A.  B.,  F.C.S.,  12,  South  Street,  Worthing.  [Down. 

Cosbie,  Mr.  C.  L.,  The  Medical  Hall,  High  Street,  Holywood,  Co. 

Cossey,  Mr.  J.,  St.  John's,  Maddermarket,  Norwich. 

Costerton,  Mr.  H.  A.,  90,  Western  Road,  Brighton. 

Cotton,  Mr.  J.,  Church  Street,  St.  Helen's,  Lanes. 

Cotton,  Mr.  J.  M.,  1,  Waterloo  Road,  Burslem. 

Cottrill,  Mr.  G.  J. ,  Shepton  Mallet. 

Cottrill,  Mr.  J.  W.,  29,  Upper  Gloucester  Place,  N.W. 

Coulter,  Mr.  G.,  Wetherby,  Yorks. 

Coulter,  Mr.  J.,  19,  Queen's  Square,  Belfast. 

Coupland,  Mr.  J.,  20,  Regent  Parade,  High  Harrogate. 

Coutts,  Mr.  A.,  Path-head,  Kirkcaldy,  N.  B. 

Coutts,  Mr.  C,  26,  Broad  Street,  Aberdeen. 

Cowgill,  Mr.  B.  B.,  Sowerby  Bridge,  Yorks. 

Cowgill,  Mr.  B.  H.,  48,  Manchester  Road,  Burnley. 

Cowley,  Mr.  W.,  Peel,  Isle  of  Man. 

Cox,  Mr.  A.,  Old  Hill,  near  Dudley. 

Cox,  Mr.  A.  H.,  St.  Martin's  Place,  Brighton. 

Crackle,  Mr.  W.  H.,  General  Hospital,  Nottingham. 

Crampton,  Mr.  J.,  Post  Office,  Sawston,  Cambridge. 

Crane,  Mr.  W.,  11,  Clifton  Road,  Maida  Vale,  W. 

Cranridge,  Mr.  J.,  Denaby,  Mexbro'. 

Crawshaw,  E.,  F.P.S.,  80,  Fann  Street,  Aldersgate  Street,  E.G. 

Cridland,  Mr.  F.  E.  J.,  27,  New  Broad  Street,  City. 

Cripps,  Mr.  J.,  Reepham,  Norfolk. 

Crispe,  Mr.  J.,  4,  Cheapside,  E.C, 

Critchley,  Mr.  T.,  King  William  Street,  Blackburn. 

Croly,  T.  H.,  L.R.C.P.,  L.M.,  Doogort,  Achill,  Westport,  Co.  Mayo. 

Cromwell,  Mr.  0.,  19,  Notting  Hill  Terrace,  Kensington  Park,  W. 

Cronshaw,Mr.C.,  198,  Manchester  Road  East,  Little  Hulton,nr.  Bolton. 

Crook,  Mr.  C,  East  Thorpe,  Mirfield,  Yorks. 

Crook,  Mr.  W.  G.,  Pubhc  Analyst,  Norwich. 

Crosher,  Mr.  J.,  53,  Green  Street,  Calton,  Glasgow. 

Cross,  Mr.  C,  Winterton,  Lincolnshire. 

Cross,  Mr.  W.  G.,  junr.,  Mardol,  Shrewsbury. 

Crow,  Mr.  E.  L.,  Lee  Bridge,  Lewisham,  S.E. 

Croyden,  Mr.  C,  45,  Wigmore  Street,  W. 

Croyden,  Mr.  E.  H.,  Newcastle,  Staffs. 

Crozier,  Mr.  R.,  Clifton  Square,  Lytham. 

Cruickshank,  Mr.  G.  P.,  218,  George  Street,  Aberdeen. 

Cruickshank,  Mr.  J.,  5,  Union  Road,  Macduff,  N.B. 

Cruse,  Mr.  T,  H.,  Palmerston  Road,  Southsea. 

Cubitt,  Mr.  C,  17,  Market  Place,  Norwich. 

Cubley,  Mr.  G.  A.,  4,  High  Street,  Sheffield. 

Cuff,  Mr.  J.  H.,  junr.,  St.  Mildreds,  Station  Road,  New  Bamet. 

Cuff,  Mr.  R.  C,  25,  College  Green,  Bristol. 

Cullen,  Mr.  H.  H.,  205,  HoUoway  Road,  London,  N. 

Cullingford,  Mr.  L.  J.,  85,  Pevensey  Road,  Eastbourne. 

Cullwick,  Mr.  H.  E.,  6,  Bailgate,  Lincoln. 

Cupiss,  Mr.  F, ,  The  Wilderness,  Diss. 

Curfew,  Mr.  J.,  Flowery  Field,  Hyde. 

Curtis,  Mr,  H.,  178,  High  Street,  Lewes. 

Cussons,  Mr.  T.  T.,  Ossett. 
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Cutcliffe,  Mr.  G.  J.,  7,  Strand,  Dawlish. 
Cuthbert,  Mr.  E.,  27,  Westgate,  Huddersfield. 
Cutting,  Mr.  T.  J.,  Finkle  Street,  Selby. 
Cutts,  Mr.  J.  N.,  29,  The  Crescent,  Morecambe. 

Dadley,  Mr.  E.,  21,  Carter  Gate,  Nottingham. 

Dalby,  Mr.  E.  E.,  21,  Howick  Street,  Monkwearmouth  Shore. 

Dale,  Mr.  J.,  Ivy  Cottage,  Cornbrook,  Hulme,  Manchester. 

Dalmas,  Mr.  A.  de  St. ,  40,  Belgrave  Gate,  Leicester, 

Dalwood,  Mr.  J.  H.,  Cheap  Street,  Sherborne,  Dorset. 

Dampney,  Mr.  E.  S.,  87,  Abingdon  Eoad,  Kensington,  W. 

Daniel,  Mr.  S.,  30,  Harbour  Street,  Eamsgate. 

Darby,  S.,  F.I.C.,  F.C.S.,  140,  Leadenhall  Street,  E.C. 

Darling,  W.  H.,  F.I.C.,  F.C.S.,  126,  Oxford  Street,  Manchester. 

Darling,  Mr.  W.,  126,  Oxford  Street,  Manchester. 

Darnill,  Mr.  C,  13,  Charles  Street,  St.  James's,  W. 

Darroll,  Mr.  W.,  Clun,  Salop. 

Davenport,  Mr.  H.,  33,  Great  Eussell  Street,  W.C. 

Davenport,  Mr.  J.  T.,  33,  Great  Eussell  Street,  W.C. 

Davidson,  Mr.  A.,  High  Street,  Montrose,  N.B. 

Davidson,  Mr.  C,  205,  Union  Street,  Aberdeen,  N.B. 

Davidson,  Mr.  J.  N.,  Dundee. 

Davidson,  Mr.  W.,  54,  Castle  Street,  Aberdeen,  N.B. 

Davies,  Mr.  D.  J.,  28,  Great  Darkgate  Street,  Aberystwith. 

Davies,  E.,  F.I.C.,  F.C.S.,  88,  Seel  Street,  Liverpool. 

Davies,  Mr.  E.  C.  J.,  England  House,  England  Lane,  N.W. 

Davies,  Mr.  J.  L.,  Hay,  Breconshire. 

Davies,  Mr.  J.  T.,  Walter's  Eoad,  Swansea. 

Davies,  Mr.  M.  P.,  Tenby. 

Davies,  E.  H.,  F.I.C.,  F.C.S.,  Apothecaries'  Hall,  Blackfriars,  E.C. 

Davis,  Mr.  D.  F.,  2,  High  Street,  Leominster. 

Davis,  Mr.  H.,  19,  Warwick  Street,  Leamington. 

Davis,  E.  H.  F.C.S.,  High  Harrogate. 

Davison,  Mr.  W.  H.,  High  Street,  Hastings. 

Dawson,  Mr.  0.  E.,  Belle  Vue  Eoad,  Southampton. 

Day,  Mr.  J.,  Chapeltown  Eoad,  Leeds. 

Day,  Mr.  J.  C.  T.,  136,  George  Street,  Limerick. 

Daykin,  Mr.  K.,  Church  Street,  Eipley,  Derbyshire. 

Dechan,  Mr.  M.,  F.C.S.,  5,  Oliver  Place,  Hawick. 

Deck,  A.,  F.C.S.,  9,  King's  Parade,  Cambridge. 

Deering,  Mr.  A.,  30,  Lanvanor  Eoad,  Hollydale  Eoad,  Peckham,  S.E. 

Dennis,  Mr.  J.  W.,  77,  Eastgate,  Louth,  Lincolnshire. 

Dickie,  Mr.  J.,  89,  Victoria  Eoad,  Glasgow. 

Dickinson,  Mr.  D. ,  9,  Abbey  Street,  Derby. 

Dickinson,  Mr.  F.,  13,  St.  Mary  Street,  Stamford. 

Diver,  Mr.  B. ,  Isleham,  Cambridgeshire. 

Dixon,  Mr.  H.,  1,  Eussell  Gardens,  Kensington,  W. 

Dixon,  Mr.  J.,  North  Kelsey,  near  Brigg,  Lincolnshire. 

Dixon,  Mr.  J.,  84,  Crosby  Street,  Maryport. 

Dixon,  Mr.  W.  H.,  East  Grinstead. 

Dobbin,  Mr.  W.,  Belfast. 

Dobinson,  Mr.  T.,  125,  Newgate  Street,  Bishop  Auckland. 

Dobson,  Mr.  J.,  2,  Side,  Newcastle-on-Tyne. 

Dodge,  Mr.  W.,  Heaton  Norris,  Stockport. 

Doig,  Mr.  W.,  1,  Castle  Street,  Dundee. 

Donald,  Mr.  D.,  39,  George  Street,  Perth. 

Donaghey,  Mr.  J.  J.,  80,  Blackness  Eoad,  Dundee. 

Donovan,  Mr.  E.,  22,  Main  Street,  Blackrock,  Dublin. 

Doran,  Mr.  A.  E.,  Goldsmith's  Terrace,  Bray,  Ireland. 

Dott,  D.  B.,  F.E.S.E.,  Abbey  Hill  Chemical  Works,  Edinburgh. 
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Downes,  Mr.  E.  J.,  136,  Lower  Baggott  Street,  Dublin. 

Downie,  Mr.  H,,  43  &  44,  Sandhill,  Newcastle-on-Tyne. 

Downing,  Mr.  J.  G.,  55,  High  Street,  Braintree. 

Drake,  Mr.  W.,  Wyke,  near  Bradford. 

Drane,  Mr.  W.,  11,  Clifton  Road,  Maida  Vale,  W. 

Draper,  H.  N.,  F.G.S.,  23,  Mary  Street,  Dublin. 

Dresser,  Mr.  E.,  14,  Pavement,  York. 

Drew,  Mr.  B.,  91,  Blackman  Street,  Southwark,  S.E. 

Driver,  Mr.  T.,  Woolton,  Liverpool. 

Duck,  Mr.  W.  B.,  Hazeldean  House,  Warnborough  Eoad,  Oxford. 

Duncan,  Mr.  J.,  34,  Ashfield  Terrace,  Gibson  Street,  Hillhesd,  Glasgow. 

Duncan,  Mr.  S.,  19,  West  Blackhall  Street,  Greenock,  N.B. 

Duncan,  Mr.  W.,  13,  East  Princes  Street,  Eothesay,  N.B. 

Duncan,  Mr.  W.,  74,  Shore,  Leith. 

Dunkley,  Mr.  E.,  57,  High  Street,  Tunbridge  Wells. 

Dunlop,  Mr.  J.,  70,  Osborne  Street,  Hull. 

Dunn,  Mr.  H.,  31,  Otley  Eoad,  Shipley,  Leeds. 

Dunn,  Mr.  J.,  3G0,  Scotswood  Eoad,  Neweastle-on-Tyne. 

Dunn,  Mr.  S.,  Fore  Street,  St.  Austell. 

Dunn,  Mr.  T.,  High  Street,  Selkirk. 

Dunstan,  Prof.  Wyndham,  F.C.S.,  17,  Bloomsbury  Square,  W.C. 

Dun  woody,  Mr.  J.,  30,  Market  Street,  Sligo. 

Durden,  Mr.  H.,  13,  Cornhill,  Dorchester,  Dorset. 

Durrant,  Mr.  G.  E.,  Old  Cross,  Hertford. 

Dutton,  Mr.  F.,  15,  Town  Hall  Square,  Bolton. 

Dutton,  Mr.  J.,  Eock  Ferry,  Birkenhead. 

Dyer,  Mr.  W.,  Corn  Market,  Halifax. 

Dymond,  Mr.  T.  S.,  Bycullah  Park,  Enfield,  Middlesex. 

Dyson,  Mr.  A.,  Market  Street,  Bacup. 

Dyson,  Mr.  W.  B.,  35,  Gloucester  Eoad,  South  Kensington,  S.W. 

Earee,  Mr.  T.,  High  Street,  Staines. 

Earle,  Mr.  F.,  22,  Market  Place,  Hull. 

Eckersley,  Mr.  J.,  103,  Lees  Eoad,  Oldham. 

Edden,  Mr.  T.  L.,  Woolmer  Tower,  The  Grove,  Hammersmith,  W. 

Edgeler,  Mr.  W.  B.,  High  Street,  Petersfield,  Hants. 

Edisbury,  Mr.  J.  F.,  3,  High  Street,  Wrexham. 

Edwards,  Mr.  G.,  Stockport  Eoad,  Manchester. 

Edwards,  Mr.  H.,  Medical  Hall,  Caterham  Valley. 

Ekin,  C,  F.C.S.,  143,  New  Bond  Street,  W. 

Ekins,  A.  E.,  F.C.S.,  Market  Place,  St.  Albans. 

Elborne,  Mr.  W.,  Owen's  College,  Manchester. 

Eldridge,  Mr.  J.  H.,  Earlham  Eoad,  Norwich. 

EUinor,  Mr.  G.,  Wicker  Pharmacy,  Spital  Hill,  Sheffield. 

Elliot,  Mr.  E.  J.,  69,  Church  Street,  Liverpool. 

Elliott,  Mr.  J.  D.,  3,  Orchard  Place,  Woolwich  Eoad,  Greenwich,  S.E. 

EUiott,  Mr.  J.  G.,  196,  Gibraltar  Street,  Sheffield. 

Elliott,  Mr.  E. ,  279,  High  Street,  Gateshead. 

Ellis,  Mr.  E.,  Terrace  Eoad,  Aberystwith. 

Ellis,  Mr,  T.  W.,  2,  Carr  Lane,  Hull. 

Ellis,  Mr.  W.,  Burnham,  Essex. 

Emerson,  Mr.  C,  8,  Church  Street,  West  Hartlepool. 

Emson,  Mr.  W.  N.,  102,  Lothian  Eoad,  Brixton,  S.W. 

English,  Mr.  T.  J.,  9,  Duggan  Place,  Eathmines,  Ireland. 

Ereaut,  Mr.  G.,  10,  Bath  Street,  Jersey. 

Evans,  Mr.  C.  E.,  Moreton  Hampstead,  Devon. 

Evans,  Mr.  C.  J.,  Clevedon  Pharmacy,  Clevedon. 

Evans,  Mr.  D.  C,  Maidstone. 

Evans,  Mr.  E.    Address  unknown. 

Evans,  Mr.  E.,  66,  Hanover  Street,  Liverpool. 

z 
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Evans,  Mr.  E.,  junr.,  56,  Hanover  Street,  Liverpool. 
Evans,  G.,  F.C.S.,  7,  Stepney  Street,  Llanelly. 
Evans,  Mr.  I.  H.,  Medical  Hall,  Market  Cross,  Lymm. 
Evans,  Mr.  J.,  1,  Church  Street,  Oswestry. 
Evans,  J.,  M.D.,  49,  Dawson  Street,  Dublin. 
Evans,  Mr.  J.  J.,  56,  Hanover  Street,  Liverpool. 
Evans,  Mr.  J.  J.  0.,  1,  Orchard  Gardens,  Teignmouth. 
Evans,  Mr.  W.  P.,  56,  Hanover  Street,  Liverpool. 
Exley,  Mr.  J.,  34,  Hunslet  Lane,  Leeds. 
Eyre,  Mr.  J.  S. ,  High  Street,  Launceston,  Cornwall. 

Fairbank,  Mr.  F.  W.     Address  unknown. 

Fairburn,  Mr.  J.,  Northallerton. 

Fairgrieve,  Mr.  T.,  Clerk  Street,  Edinburgh. 

Fairley,  Mr.  T.,  F.R.S.E.,  16,  East  Parade,  Leeds. 

Farnworth,  Mr.  Walter,  Blackburn. 

Farnworth,  Mr.  Wm.,  49,  King  William  Street,  Blackburn. 

Farr,  Mr.  J.,  Crown  Street,  Halifax. 

Farrage,  Mr.  E.,  Rothbury,  Morpeth. 

Farries,  T.,  F.LC,  F.C.S.,  16,  Coleman  Street,  E.C 

Farthing,  Mr.  T.  W.,  4,  Park  Cottage,  Stoke,  Devonport. 

Faulkner,  Mr.  H.,  Pillgwenlly,  Newport,  Monmouthshire. 

Faulkner,  Mr.  J.  R.,  33,  Ladbroke  Grove  Road,  W. 

Faull,  Mr.  J.,  Westgate,  Bradford,  Yorks. 

Fazan,  Mr.  C.  H.     Address  unknown. 

Feaver,  Mr.  J.,  71,  Bohemia  Road,  near  Hastings. 

Fenwick,  Mr.  J. ,  17,  Bute  Terrace,  Queen's  Park,  Glasgow. 

Ferguson,  Mr.  W.  K.,  53,  Great  George  Street,  Leeds. 

Ferneley,  Mr.  C,  61,  Ty thing,  Worcester. 

Ferriday,  Mr.  E.  J.  P.,  Market  Street,  Oakengates,  Salop. 

Ferrier,  Mr.  D.  H.,  2,  Hilltown,  Dundee. 

Fewtrell,  Mr.  J.,  19,  Main  Street,  Turriff,  N.B. 

Field,  Mr.  A.  W.,  10,  Nevill  Street,  Southport. 

Field,  Mr.  W.  C,  9,  North  Street,  Taunton. 

Fielden,  Mr.  V.  G.  L. ,  Oxford  Buildings  Pharmacv,  Belfast. 

Findlay,  Mr.  J.  D.,  133,  High  Street,  Stockton-on-Tees. 

Fingland,  Mr.  J.,  Thomhill,  Dumfries. 

Finlay,  Mr.  J.,  Hadden's  Medical  Hall,  Skibbereen,  Co.  Cork. 

Fisher,  Mr.  F.  D.,  1,  Market  Place,  Grantham. 

Fisher,  Mr.  F.  W.,  High  Street,  Ramsgate. 

Fisher,  Mr.  H.  A.,  35,  High  Street,  Ramsgate. 

Fisher,  Mr.  J.  J.,  29,  Bank  Street,  Carhsle. 

Fisher,  Mr.  T.,  97,  Roxburgh  Street,  Greenock,  N.B. 

Fitch,  R.,  F.G.S.,  F.S.A.,  Market  Place,  Norwich. 

Fitt,  Mr.  F.  E.,  Barking,  Essex. 

Fitzgerald,  Mr.  A.  H.,  care  of  Messrs.  Johnson  &  Sons,  23,  Cross 

Street,  Finsbury,  E.C. 
Fleeming,  Mr.  W. ,  Queen  Square,  Wolverhampton. 
Fletcher,  F.  W.,  F.C.S.,  56,  Hamilton  Road,  Highbury,  N. 
Fletcher,  Mr.  J. ,  23,  King  Street,  Dudley. 
Fletcher,  Mr.  J.,  Montpellier  Avenue,  Cheltenham. 
Fletcher,  Mr.  T.  B.,  18,  Melbourne  Street,  Nottingham. 
FHnt,  Mr.  C.  B.,  Dowanhill,  Glasgow. 
Flint,  Mr.  J.,  Ranelagh  Place,  Liverpool. 
Flintan,  Mr.  F.  R.,  F.R.M.S.,  Weybridge,  Surrey. 
Floyd,  Mr.  J.,  Bury  St.  Edmunds. 
Flux,  Mr.  W.,  3,  East  India  Avenue,  E.C. 
Forbes,  Mr.  J.  W.,  65,  Newport  Street,  Bolton,  Lanes. 
Ford,  Mr.  E.  B.,  3,  George  Street,  Pontypool. 
Ford,  Mr.  J.,  High  Street,  Kirriemuir. 
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Forewell,  Mr.  H.     Address  unknown. 

Forrest,  Mr.  E.  W.,  319,  Crown  Street,  Glasgow. 

Forster,  Mr.  E.  H.,  Castle  Street,  Dover. 

Forth,  Mr.  W.,  397,  High  Street,  Cheltenham. 

Foster,  Mr.  A.  J„  The  Banks,  Eochester. 

Foster,  Mr.  F. ,  29,  St.  Nicholas  Street,  Scarborough. 

Foster,  Mr.  F.  H.,  2,  Bank  of  England  Place,  Plymouth. 

Foster,  Mr.  J.,  Gollumpton. 

Foster,  Mr.  J.,  33,  Corporation  Eoad,  Carlisle. 

Foster,  W.,  B.A.,  F.I.C.,  F.C.S.,  Middlesex  Hospital,  W. 

Foulkes,  Mr.  W.  H.,  20,  High  Street,  Ehyl,  Flints. 

Foulkes,  Mr.  W.  J.,  Birkenhead. 

Fowler,  Mr.  W.  E.,  122,  Queen  Street,  Portsea. 

Fowler,  W.,  F.C.S.,  8,  Alexandra  Terrace,  Sunderland. 

Fox,  Mr.  A.  E.,  56,  Snig  Hill,  Sheffield. 

Fox,  Mr.  C.  J.,  35,  Addington  Street,  Eamsgate. 

Fox,  Mr.  W.,  109,  Bethnal  Green  Eoad,  E. 

Francis,  Mr.  G.  B.,  5,  Coleman  Street,  E.G. 

Francis,  G.  Bult,  P.C.S.,  5,  Coleman  Street,  E.G. 

Francis,  Mr.  J.  B.  Wrexham. 

Francis,  Mr.  T.  H.,  101,  High  Holborn,  W.C. 

Francis,  Mr.  W.  H.,  5,  Coleman  Street,  E.C.         ' 

Frankland,  Prof.  E.,  D.C.L.,  F.E.  S.,  The  Yews,  Eeigate. 

Franklin,  Mr.  A.,  60,  West  Street,  Fareham. 

Fraser,  Mr.  A.,  1,  Hailes  Street,  Edinburgh. 

Eraser,  Mr.  A.,  58,  Hanover  Street,  Liverpool. 

Fraser,  Mr.  A.,  Medical  Hall,  Largs,  N.B. 

Frazer,  Mr.  D.,  127,  Buchanan  Street,  Glasgow. 

Freeman,  Mr.  E.,  Ledbury,  Herefordshire. 

Freestone,  Mr.  T.  M.,  Bedminster  Parade,  Bristol. 

Frizell,  Mr.  W.  A.,  Waterloo  Place,  Londonderry. 

Froggatt,  Mr.  T.  W.,  Eyam,  via  Sheffield. 

Froom,  Mr.  W.  H.,  75,  Aldersgate  Street,  E.C. 

Frost,  Mr.  G.,  7,  Corn  Market,  Derby. 

Fudge,  Mr.  C.  W.,  Shepton  Mallet. 

Fuller,  Mr.  J.,  Eookwood,  Chapter  Eoad,  Willesden  Park,  N.W. 

Furness,  Mr.  J.  M.,  137,  Fitzwilliam  Street,  Sheffield. 

Furniss,  Mr.  T.,  Ill,  Eocky  Lane,  Newsham  Park,  Liverpool. 

Fyvie,  Mr.  J.  G.,  9,  Diamond,  Coleraine. 

Gadd,  Mr.  H.,  97,  Fore  Street,  Exeter. 

Gadd,  Mr.  E.,  1,  Harleyford  Eoad,  Vauxhall,  S.E. 

Gadd,  Mr.  W.  F.,  Granville  House,  Queen  Street,  Eamsgate. 

Gaitskell,  Mr.  J.,  Gosforth,  via  Carnforth. 

Gale,  S.,  F.I.C,  F.C  S.,  225,  Oxford  Street,  W. 

Galloway,  Mr.  G.  E.,  13,  Castle  Street,  Inverness. 

Gamble,  Mr.  A.  G. ,  Avenue  Eoad,  Grantham. 

Gamley,  Mr.  D.,  2,  Grange  Eoad,  Edinburgh. 

Gardner,  Mr.  W.,  King's  College  Hospital,  W.C. 

Garner,  Mr.  J.,  119,  High  Street,  Kensington,  W. 

Garrett,  Mr.  T.  P.,  171,  Commercial  Street,  Newport,  Men. 

Garside,  Mr.  S.  A.,  6,  Aughton  Street,  Ormskirk. 

Gascoigne,  Mr.  C,  18,  High  Street,  Kidderminster. 

Gater,  Mr.  J.,  Victoria  Eoad,  Peckham,  S.E. 

Gedge,  Mr.  W.  S.,  90,  St.  John  Street,  Clerkenwell,  E.C. 

Geddes,  Mr.  G.,  Main  Street,  Aberchirder,  Banffshire. 

Geddes,  Mr.  W.,  Werneth,  Oldham. 

Gee,  Mr.  G.,  High  Street,  Sandbach,  Cheshire. 

George,  Mr.  H.,  68,  Broad  Street,  Worcester. 

George,  Mr.  L,  176,  King  Street,  Great  Yarmouth. 
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George,  Mr.  J.  E.,  Hirwain,  near  Aberdare. 

George,  Mr.  J.  I.,  West  Street,  Wigton,  Cumberland. 

Gerard,  Mr.  G.  E.,  Great  Bedwin,  Wilts. 

Gerrard,  A.  W.,  F.C.S.,  University  College  Hospital,  W.C. 

Gibb,  Mr.  E.,  New  Bytb,  Turriff. 

Gibbons,  Mr.  G.,  24,  West  Street,  Weston-super-Mare. 

Gibbons,  Mr.  T.  G.,  41,  Market  Street,  Manchester. 

Gibbs,  Mr.  J.,  53d,  Terminus  Eoad,  Eastbourne. 

Gibbs,  Mr.  E.  D.,  Smethwick,  Birmingham. 

Gibson,  Mr.  A.,  F.C.S.,  Leven,  Fife. 

Gibson,  Mr.  B.  W.,  Barnard  Castle,  Durham. 

Gibson,  Mr.  F.  J.,  Heathton  Place,  St.  Mark's  Eoad,  Wolverhampton. 

Gibson,  Mr.  J.,  102,  Upper  Brook  Street,  Manchester. 

Gibson,  Mr.  J.  P.,  Hexham. 

Gibson,  Mr.  E  ,  Erskine  Street,  Hulme,  Manchester 

Gibson,  Mr.  W.  H.,  107,  King's  Eoad,  Brighton. 

Giles,  Mr.  E.  W.,  60,  Nevern  Square,  S.W. 

Giles,  Mr.  W.,  123,  Crown  Street,  Aberdeen. 

Gill,  Mr.  G.,  Chapel  Lane,  Bingley. 

Gill,  Mr.  H.,  Boston  Spa,  Yorkshire. 

Gill,  Mr.  J.,  43,  Piccadilly,  Manchester. 

Gill,  Mr.  J.  W.,  57,  Broad  Street,  Pendleton,  Manchester. 

Gill,  Mr.  W.,  183,  Eadford  Eoad,  Hyson  Green,  Nottingham. 

Gill,  Mr.  W.,  1,  West  Street,  Tavistock. 

Gillett,  Mr.  J.,  10,  Nevill  Street,  Southport. 

Gilmour,  Mr,  G.,  15,  Morrison  Street,  Kingston,  Glasgow. 

Gilmour,  Mr.  W.,  11,  Elm  Eow,  Edinburgh. 

Gimblett,  Mr.  W.,  73,  Union  Street,  Eyde,  Isle  of  Wight. 

Ginns,  Mr.  A.  B.,  Eothwell,  Northamptonshire. 

Glaisyer,  Mr.  T.,  12,  North  Street,  Brighton. 

Glazier,  W.  H.,  F.C.S.,  Courtlands,  East  Molesey. 

Glegg,  Mr.  J.,  Park  House,  Lochhead,  Aberdeen. 

Glover,  Mr.  J.  S.,  282,  Manchester  Street,  Werneth,  Oldham. 

Glover,  Mr.  W.  K.,  205,  Union  Street,  Aberdeen. 

Gloyne,  Mr.  C.  G.,  Dewsbury. 

Goldfinch,  Mr.  G.,  7,  Brent  Terrace,  Hendon,  N.W. 

Golding,  Mr.  J  .F.,  172,  Albany  Street,  N.W. 

Gooch,  Mr.  S.  L. ,  Address  unknown. 

Good,  Mr.  T.,  31,  High  Street,  Lowestoft. 

Goodliffe,  Mr.  G.,  17,  Eendezvous  Street,  Folkestone. 

Goodwin,  Mr.  J.,  Lower  Clapton,  E. 

Gordelier,  Mr.  W.  G.,  39,  High  Street,  Sittingbourne. 

Gordon,  Mr.  W.,  76,  King  Street,  Aberdeen. 

Goskar,  Mr.  J.  J.,  1,  Carlisle  Circus,  Belfast. 

Gossop,  Mr.  G.  K.,  88,  Church  Street,  Great  Grimsby. 

Gostling,  Mr.  J.  H.,  Halesworth. 

Gostling,  Mr.  T.  P.,  Diss. 

Gould,  Mr.  J.,  Eed  Lion  Square,  Newcastle,  Staffs. 

Gowans,  Mr.  J.,  21,  High  Street,  Perth,  N.B. 

Granger,  Mr.  E.  J.,  Upper  Clapton,  E. 

Grant,  Mr.  T.,  Malvern  House,  Clevedon. 

Grant,  Mr.  W.,  High  Street,  Blairgowrie. 

Gravill,  E.  D.,  F.E.M.S.,  300,  High  Holborn,  W.C. 

Gray,  Mr.  C,  12,  Church  Street,  Bilston,  Staffordshire. 

Greaves,  Mr.  A.,  Chesterfield. 

Greaves,  Mr.  J.,  Oxford  Terrace,  Canton,  Cardiff. 

Greaves,  Mr.  W.  S.,  Ironville,  Alfreton. 

Green,  Mr.  J.,  19,  Wood  Street,  Swindon. 

Green,  Mr.  J.  H.,  Top  of  Catherine  Hill,  Frome. 

Green,  Mr.  S.,  2,  York  Place,  Nunhead,  S.E. 
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Greenall,  Mr.  A.,  10,  South  Koad,  Waterloo,  near  Liverpool. 

Greenish,  H.  G.,  F.I.C.,  20,  New  Street,  Dorset  Square,  N.W. 

Greenish,  T.,  F.C.S.,  F.E.M.S.,  20,  New  Street,  Dorset  Square,  N.W. 

Greenish,  Mr.  T,  E.,  6,  Bathurst  Street,  Sussex  Square,  W. 

Greensill,  Mr.  H.  W.,  Fishponds. 

Greenwell,  Mr.  E,  H.,  Chester-le-Street. 

Greenwood,  Mr.  S.,  208,  Otley  Koad,  Bradford. 

Greig,  Mr.  W.,  59,  Glassford  Street,  Glasgow. 

Griffin,  Mr.  T.,  High  Street,  Weybridge,  Surrey. 

Griffith,  Mr.  R.,  High  Street,  Slough. 

Griffiths,  Mr.  E.  H.,  Market  Street,  Kidsgrove. 

Grimwade,  Mr.  E.  W.,  Mildmay  Chambers,  82,  Bishopsgate  Street,  E.G. 

Grindley,  Mr.  G.  H.,  Westland  Row,  Dublin. 

Grindley,  Mr.  W.,  6,  Northgate  Street,  Chester. 

Grisbrook,  Mr.  E.,  Windsor,  Berks. 

Grisbrook,  Mr.  S.,  51,  Wellington  Street,  Woolwich,  S.E. 

Grose,  Mr.  N.  M.,  5,  Castle  Street,  Swansea. 

Groves,  Mr.  R.  H.,  Blandford. 

Groves,  T.  B.,  F.C.S.,  Weymouth. 

Gudgen,  Mr.  F.  G.,  6,  Albert  Place,  High  Road,  Chiswick,  Middlesex. 

Guiler,  Mr.  J.,  City  Drug  Hall,  Armagh. 

Gulliver,  Mr.  W.,  6,  Lower  Belgrave  Street,  Pimlico,  S.W. 

Gunn,  Mr.  W.,  Market  Place,  Duns,  N.B. 

Guy,  Mr.  F.,  12,  North  Street,  Brighton. 

Guyer,  J.  B.,  F.C.S.,  11,  Strand,  Torquay. 

Hackman,  Mr.  L.  L.,  Lake  Road,  Landport,  Hants. 

Haddock,  Mr.  J.,  27,  Chapel  Street,  Leigh,  Lanes. 

Hadfield,  Mr.  J.,  20,  Cheetham  Street,  Rochdale. 

Hadingham,  Mr.  J.  W.     Address  unknown. 

Haines,  Mr.  J.  J.,  Market  Place,  Bromsgrove. 

Hall,  Mr.  A.  L.,  The  Cross,  Winchcombe. 

Hall,  F.,  M.R.C.S.,  1,  Jermyn  Street,  S.W. 

Hall,  Mr.  F.,  Redcar. 

Hall,  Mr.  H.  S.,  StretfordRoad,  Manchester. 

Hall,  Mr.  P.,  118,  Grey  Street,  Newcastle-on-Tyne. 

Hall,  Mr.  R.  A.,  80,  Westgate,  Grantham. 

Hall,  Mr.  S.,  Littleborough,  near  Manchester. 

Hall,  Mr.  T.  H.,  80,  Drayton  Park,  N. 

Hall,  Mr.  W.,  Market  Street,  Lancaster. 

Hallaway,  Mr.  J.,  52,  Castle  Street,  Carlisle. 

Haller,  Mr.  F.  W.,  79,  High  Street,  Boston. 

Hamilton,  J.  T.,  M.D.,  3,  Lower  Sackville  Street,  Dublin. 

Hamilton,  Mr.  W.,  Barrow-on-Humber. 

Hammerton,  Mr.  E.,  28,  High  Street,  Colchester. 

Hammond,  Mr.  W.  H.,  1,  Caroline  Street,  Hull. 

Hamp,  Mr.  J.  Worcester  Street,  Wolverhampton. 

Hampson,  Mr.  R.,  205,  St.  John-street  Road,  E.C. 

Hanbury,  C,  F.I.C,  F.C.S.,  Plough  Court,  Lombard  Street,  E.C. 

Hanbury,  F.J.,  F.L.S.,  Plough  Court,  Lombard  Street,  E.C. 

Hardeman,  Mr.  J.,  55,  Bury  New  Road,  Manchester. 

Hardie,  Mr.  J.,  68,  High  Street,  Dundee. 

Harding,  Mr.  J.,  36,  King's  Head  Street,  Harwich. 

Hard  wick,  Mr.  S.,  21,  Commercial  Road,  Bournemouth. 

Hardwicke,  Mr.  J.  E.,  4,  Meat  Market,  Bury  St.  Edmunds. 

Hardy,  Mr.  J.,  North  Street,  Bishops  Stortford. 

Hardy,  Mr.  S.  C,  177,  Regent  Street,  W. 

Hargraves,  Mr.  H.  L.,  30,  High  Street,  Oldham. 

Hargreaves,  Mr.  M.,  108,  Fylde  Road,  Preston,  Lanes. 

Harland,  Mr.  R.  T.,  Wellington  Road,  Eccles. 
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Harley,  Mr.  J.,  3,  James's  Square,  Crieff,  N.B. 

Harold,  Mr.  J.  P.,  15,  East  Street,  W.C. 

Harpley,  Mr.  E.  B.,  34,  Church  Street,  West  Hartlepool. 

Harrington,  Mr.  A.,  Needham  Market,  Suffolk. 

Harrington,  Mr.  A.,  jun.,  Walsham-le- Willows,  Suffolk. 

Harrington,  W.,  L.A.H.D.,  80,  Patrick  Street,  Cork. 

Harris,  Mr.  E.  W.,  128,  High  Street,  Merthyr  Tydfil. 

Harrison,  Mr.  J.,  33,  Bridge  Street,  Sunderland. 

Harrison,  Mr.  J.,  2,  Market  Street,  St.  Helen's,  Lanes. 

Harrison,  Mr.  K.,  Farnworth,  near  Bolton. 

Harrison,  Mr.  T.  E.,  North  Street,  Sleaford. 

Harrison,  Mr.  W.,  Headingley. 

Harrison,  Mr.  W.  B.,  6,  Bridge  Street,  Sunderland. 

Harrop,  Mr.  J.  H.,  239,  Broad  Street,  Pendleton,  Manchester. 

Harrop,  Mr.  W.  H.,  Hightown,  Crewe. 

narrower,  Mr.  P.,  136,  Cowcaddens  Street,  Glasgow. 

Hart,  Mr.  J.,  131,  Embden  Street,  Hulme,  Manchester. 

Hart,  Mr.  J.,  130,  Newport  Street,  Bolton. 

Hart,  Mr.  T.,  2,  Armadale  Street,  Dennistown,  Glasgow. 

Hart,  Mr.  T.,  F.C.S.,  72,  Lancashire  Hill,  Stockport. 

Hartley,  Mr.  John,  1,  Church  Eoad,  Lytham. 

Hartley,  Mr.  S.,  High  Street,  Harrow-on-the-Hill. 

Harvey,  Mr.  E.,  6,  Giltspur  Street,  E.C. 

Harvey,  S.,  F.C.S.,  South  Eastern  Laboratory,  Canterbury.  . 

Harvey,  Mr.  W.  B.,  Frome,  Somerset. 

Harvey,  Mr.  W.  E.,  98,  Humberstone  Eoad,  Leicester. 

Harvie,  Mr.  G.,  Princes  Street,  Helensburgh. 

Harvie,  Mr.  J.,  68,  Stirling  Street,  Airdrie,  N.B. 

Harwood,  Mr.  E.  G.,  92,  Clarence  Street,  Bolton. 

Harwood,  Mr.  H.  T.,  Hendford,  Yeovil,  Somerset. 

Haslett,  Mr.  J.  H.,  18,  North  Street,  Belfast. 

Hasselby,  Mr.  E.  H.,  1,  Eversfield  Place,  St.  Leonards-on-Sea. 

Hasselby,  Mr.  T.  J.,  1,  Baxtergate,  Doncaster,  Yorkshire. 

Hatch,  Mr.  E.  M.,  Claremont  House,  Eedland,  Bristol. 

Hatrick,  Mr.  J.  B.,  18,  Gilmour  Street,  Paisley. 

Havill,  Mr.  P.  W.,  15,  Fore  Street,  Tiverton,  Devon. 

Hawkins,  Mr.  T.,  32,  Ludgate  Hill,  E.G. 

Hayes,  Mr.  J.,  Great  Warley,  Essex. 

Hayes,  Mr.  W.,  12,  Grafton  Street,  Dublin. 

Hayhoe,  Mr.  W.,  105,  Manchester  Eoad,  Cubitt  Town,  E. 

Hayles,  Mr.  B.  H.,  Broadway,  Ealing,  Middlesex. 

Hazard,  Mr.  J.  D.,  Bournemouth. 

Hearder,  Mr.  H.  P.,  24,  Westwell  Street,  Plymouth. 

Heath,  Mr.  A.,  114,  Ebury  Street,  S.W. 

Heathcote,  Mr.  H.  C,  Winster,  Derbyshire. 

Heaton,  Prof.  C.  W.,  F.I.C.,  F.C.S.,  Charing  Cross  Hospital,  W.C. 

Hemingway,  Mr.  A.,  20,  Portman  Street,  W. 

Hemingway,  Mr.  E.,  20,  Portman  Street,  W. 

Hemingway,  Mr.  W.,  20,  Portman  Street,  W. 

Henderson,  Mr.  C,  Wibsey,  near  Bradford. 

Henry,  Mr.  J.  P.,  97,  Donegall  Street,  Belfast. 

Henry,  Mr.  S.  E.,  Oxford  Buildings  Pharmacy,  Belfast. 

Herring,  Mr.  W.  C,  40,  Aldersgate  Street,  E.G. 

Heslop,  Mr.  H.  H.,  Kingswinford,  near  Dudley. 

Hewlett,  Mr.  C.  J.,  40,  41,  &  42,  Charlotte  St.,  Great  Eastern  St., E.C. 

Hey,  Mr.  D.,  Hebden  Bridge,  Yorks. 

Heywood,  J.  S.  C,  F.C.S.,  19,  Inverness  Terrace,  W. 

Hick,  Mr.  A.,  High  Street,  Wath-on-Dearne. 

Hickey,  Mr,  E.  L.,  199,  King's  Eoad,  Chelsea,  S.W. 

Hickin,  Mr.  H.,  Mardol  Head,  Shrewsbury. 
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Higgins,  Mr.  W.,  Borough,  Farnbam,  Surrey. 

Hill,  Mr.  A.,  27,  Oxford  Street,  South  Heigham,  Norwich. 

Hill,  Mr.  A.  B.,  101,  Southwark  Street,  S.E. 

HilHer,  Mr.  H.,  15,  Old  Bond  Street,  Bath. 

Hills,  T.  H.,  F.I.C.,  F.C.S.,  225,  Oxford  Street,  W. 

Hills,  W.,  F.C.S.,  225,  Oxford  Street,  W. 

Hind,  Mr.  T.  W.  L.,  Kendal. 

Hinds,  Mr.  J.,  127,  Gosford  Street,  Coventry. 

Histed,  Mr.  E.,  2,  Upper  St.  James  Street,  Brighton, 

Hitehin,  Mr.  R.,  54,  St.  James'  Street,  Burnley. 

Hitchman,  Mr.  H.,  Market  Place,  Kettering. 

Hobson,  Mr.  C,  Market  Place,  Beverley. 

Hobson,  Mr.  H.,  Clifton  Road,  Sutton  Coldfield,  Birmingham. 

Hocken,  Mr,  J.,  31,  Old  Hall  Street,  Liverpool. 

Hodges,  Prof.  J.  F.,  M.D.,L.A.,F.C.S.„F.I.C.,  Queen's  College,  Belfas. . 

Hodges,  Mr.  W.,  Eastgate  Row,  Chester. 

Hodgkinson,  Mr.  C,  198,  Upper  Whitecross  S.treet,E.C. 

Hodgkinson,  Mr.  J.  S.,  Matlock  Bridge. 

Hodgkinson,  Mr.  W.,  198,  Upper  Whitecross  Street,  E.C, 

Hodgson,  Mr.  A.,  3,  Millbrook  Place,  Harrington  Square,  N.W. 

Hodkinson,  Mr.  J.,  Mill  Street,  Macclesfield. 

Hodsoll,  Mr,  T.  W.  H.,  11,  Sturt  Street,  Shepherdess  Walk,  N. 

Hogg,  Mr.  R.,  1,  Southwick  Street,  Hyde  Park,  W. 

Holgate,  Mr.  S.  V.,  29,  Long  Row,  Nottingham. 

Holliday,  Mr.  T.,  5,  High  Street,  West  Bromwich. 

Holmes,  Mr.  C.  J.,  16,  Cambridge  Street,  Hyde  Park^  W. 

Holmes,  E.  M.,  F.L.S.,  17,  Bloomsbury  Square,  W.C, 

Holmes,  Mr.  F.  O.,  Brill, 

Holmes,  Mr,  P.,  11,  Strand,  Torquay. 

Holmes,  Mr.  T.,  32,  Seymour  Road,  Sharpies,  near  Bolton. 

Holmes,  Mr.  W.  M.,  63,  Lupus  Street,  Belgravia  South,  S.W. 

Holroyd,  Mr.  W.,  31,  Duke  Street,  St.  James,  S,W. 

Hood,  W.,  M.R.C.S,,  L-S.A.,  Castlegate,  York. 

Hooper,  Mr.  L.,  43,  King  William  Street,  E.C. 

Hopkin,  Mr.  W.  K.,  16,  Cross  Street,  Hatton  Garden,  E.C. 

Hopkinson,  Mr.  T.,  44  &  45,  High  Street,  Grantham. 

Hornby,  Mr.  A.,  50,  George  Street,  Richmond,  Surrey, 

Horneastle,  Mr.  J.,  17,  Craven  Road,  Westbourne  Terrace,  W. 

Horner,  Mr,  E.,May  Place,  Crayford. 

Homer,  Mr.  E.,  jun.,  Mitre  Square,  Aldgate,  E.C. 

Horrell,  Mr.  A.  C.  J.,  Dartford. 

Horsfall,  Mr,  J.,  Aughton  Road,  Birkdale,  Southport. 

Horsfield,  Mr.  J.  N.,  Sweet  Street,  Leeds, 

Horsley,  Mr.  T.  W.,  274,  Portobello  Road,  Netting  Hill,  W. 

Hothersall,  Mr.  J.,  25,  Standishgate,  Wigan, 

Houghton,  Mr.  T.,  52,  St.  Clements,  Oxford, 

How,  Mr.  W.,  52,  South  Street,  Dorchester. 

Howard,  D.,  F.I.C.,  F.C.S.,  Stratford,  E. 

Howard,  Mr.  W.  D.,  Lord's  Meade,  Tottenham. 

Howard,  R.,  L.A.H.,  Arklow,  Co.  Wicklow. 

Howell,  Mr.  M.,  61,  High  Street,  Peckham,  S.E. 

Howie,  Mr.  W.  L.,  Cornbrook  House,  Eceles,  Lanes. 

Hewlett,  Mr.  H.  J.,  Stafford  House,  Forton  Road,  Gosport. 

Howorth,  Mr.  J.,  Market  Place,  Doncaster, 

Hueklebridge,  Mr.  J.  M.,  116,  Ebury  Street,  S,  W, 

Huggett,  Mr.  S.,  128,  Prescot  Road,  Fairfield,  Liverpool. 

Hughes,  Mr.  E.,  14,  Market  Place,  Altrincham,  Cheshire. 

Hughes,  Mr.  E.  G.,  Victoria  Street,  Manchester. 

Hughes,  Mr.  J.,  14,  Wind  Street,  Swansea. 

Hughes,  Mr.  J.  M.,  48,  Fulham  Road,  S.W. 
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Hughes,  Mr.  L.  S.,  Maple  Koad,  Penge,  S.E. 

Hugill,  Mr.  J.,  14  &  15,  Miles  Lane,  Cannon  Street,  E.G. 

Hume,  Mr.  A.,  63,  Northumberland  Street,  Newcastle-on-Tyne. 

Hume,  Mr.  J.  W.  D.,  Alexander  Terrace,  Clapham  Koad,  Lowestoft. 

Humphry,  Mr.  H.,  Dartmouth. 

Hunt,  Mr.  A.,  Fore  Street,  Exeter. 

Hunt,  Mr.  C,  29,  Chapel  Street,  Belgrave  Square,  S.W. 

Hunt,  Mr.  L.,  2,  Albert  Bridge,  Manchester. 

Hunt,  Mr.  B.,  45,  High  Street,  Winchester. 

Hunt,  Mr.  T.,  Workhouse,  Liverpool. 

Hunter,  Mr.  F.  W.,  4,  Westmoreland  Boad,  Newcastle-on-Tyne. 

Hunter,  Mr.  G.,  Withemsea,  Yorks. 

Hunter,  Mr.  J.  C,  99,  Great  Western  Koad,  Glasgow. 

Hurley,  Mr.  E.  W.,  137,  Lewisham  High  Koad,  S.E. 

Huskisson,  H.  0.,  F.I.C.,  F.C.S.,  F.L.S.,  Swinton  Street,  Gray's  Inn 

Koad,  W.C. 
Hutcheon,  Mr.  W.,  21,  High  Street,  Bonnyrigg,  Midlothian. 
Hutchins,  Mr.  C,  Wind  Street,  Neath. 
Hutton,  Mr.  H.,  Lighthome. 
Hjslop,  Mr.  J.  C,  39,  Church  Street,  N.W. 

lUingworth,  Mr.  G.  S.,  5,  Nettisdale  Koad,  Pollokshields,  Glasgow. 
Ince,  J.,  F.L.S.,  F.C.S.,  F.G.S.,  11,  St.  Stephen's  Avenue,  Shepherd's 

Bush,  W. 
Ingall,  Mr.  J.,  Ashford,  Kent. 
Ingham,  Mr.  J.,  Upper  Tooting,  S.W. 
InsuU,  Mr.  E.  S.,  54  &  56,  Lichfield  Street,  Hanley. 
Ismay,  Mr.  J.  G.,  Groat  Market,  Newcastle-on-Tyne. 
Ive,  Mr.  W.,  115,  Gloucester  Koad,  South  Kensington,  S.W. 
Izod,  Mr.  J.,  Church  Koad,  Upper  Norwood,  S.E. 

Jackson,  A.  H,  B.Sc,  F.CS.,  Strangeways,  Manchester. 

Jackson,  Mr.  BarnetE.,  Palace  Buildings,  Harpurhey,  Manchester. 

Jackson,  Mr.  C,  Church  Koad,  Acton,  W. 

Jackson,  Mr.  G.,  870,  Kochdale  Koad,  Harpurhey,  Manchester. 

Jackson,  Mr.  J.,  Sun  Bridge  Buildings,  Bradford. 

Jackson,  Mr.  K.,  2,  Clegg  Street,  Oldham. 

Jackson,  Mr.  K.,  7,  Smithy  Kow,  Nottingham. 

Jackson,  Mr.  W.,  Crediton,  Devon. 

James,  Mr.  A.  W.,  Sketty,  near  Swansea. 

James,  Mr.  C,  80,  Argyle  Street,  Birkenhead. 

James,  Mr.  K.,  North  Bar  Street,  Beverley. 

Jamieson,  Mr.  S.,  9,  Crossgate,  Cupar,  Fife. 

Jarmain,  G.,  F.I.C.,  F.C.S.,  9,  York  Place,  Huddersfield. 

Jefferson,  Mr.  P.,  145,  Meadow  Lane,  Leeds. 

Jeffery,  Mr.  H.,  110,  Cheltenham  Koad,  Bristol. 

Jeffrey,  Mr.  T.  A.,  Leamington  House,  Cheltenham. 

Jeffries,  Mr.  H.,  23,  High  Street,  Guildford. 

Jenkins,  Mr.  E.  E.,  High  Street,  Beeston,  near  Nottingham. 

Jenkins,  Mr.  H.,  Ellerslie  Park  Road,  Gloucester. 

Jenkins,  Mr.  J.,  Llysyfran,  Haverfordwest. 

Jenkins,  Mr.  J.  T.,  Denman  Street,  New  Kadford,  Nottingham. 

Jennftr,  Mr.  H.  A.,  Grand  Parade,  St.  Leonards-on-Sea. 

Jewell,  Mr.  J.  K.,  7,  Vere  Street,  Cavendish  Square,  W.  * 

Jeyes,  Mr.  P.,  6,  Drapery,  Northampton. 

Jinks,  Mr.  J.,  Iron  Bridge,  Shropshire. 

Job,  Mr.  A.  T.,  Southleigh,  Spencer  Hill,  Wimbledon. 

Jobson,  Mr.  K.,  125,  Scotswood  Koad,  Newcastle-on-Tyne. 

Johnson,  Mr.  E.  E.,  Liverpool  Apothecaries'  Company,  Liverpool. 

Johnson,  Mr.  J.,  Address  unknown. 
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Johnson,  Mr.  J.,  Union  Street,  Aberdeen. 

Jolinson,  Mr.  J.  B.,  Uttoxeter. 

Johnson,  Mr.  T.,  8,  Market  Place,  "Wigan. 

Johnson,  Mr.  T.  S.,  5,  Holyrood  Terrace,  Malvern. 

Johnson,  Mr.  W.,  5,  Stanley  Street,  Leek,  Staffordshire. 

Johnstone,  Mr.  W.,  Cromarty,  N.B. 

Johnstone,  W.,  F.I.C.,  F.C.S.,  F.G.S.,  16,  Alfred  Place  West,  South 

Kensington,  S.W. 
Jones,  Mr.  A.  M.,  King  Street,  Brynmawr,  Breconshire. 
Jones,  Mr.  D.  W.,  Commercial  Place,  Aberdare. 
Jones,  Mr.  E.,  21,  High  Street,  Hanley. 
Jones,  E.  W.  T.,  F.C.S. ,  10,  Victoria  Street,  Wolverhampton. 
Jones,  Mr.  F.,  20,  Pickford  Street,  Royton. 
Jones,  Mr.  H.,  Berwyn  Street,  Llangollen. 
Jones,  Mr.  H.  S.,  139,  Fulham  Road,  S.W. 
Jones,  H.  W.,  F.C.S.,  F.R.M.S.,  19,  Hertford  Terrace,  Coventry. 
Jones,  Mr.  J.,  20,  Chester  Road,  Hulme,  Manchester. 
Jones,  Mr.  J.,  64,  Wednesfield  Road,  Little  London,  Willenhall. 
Jones,  Mr.  J.  H.,  121,  Finsbury  Pavement,  E.C. 
Jones,  Mr.  J.  P.,  2,  Bridge  Street,  Aberayron. 
Jones,  Mr.  J.  R.,  Vivian  Arms  Hotel,  Swansea. 
Jones,  Mr.  J.  T.,  Bute  Road,  Bute  Town,  Cardiff. 
Jones,  Mr.  M.,  Chester  Street,  Flint. 
Jones,  Mr.  M.,  12,  High  Street,  Swansea. 
Jones,  Mr.  0.,  Market  Place,  Bangor. 
Jones,  Mr.  R.,  Cavan  Medical  Hall,  Cavan. 
Jones,  Mr.  T.  P.,  82,  Seven  Sisters'  Road,  N. 
Jones,  Mr.  T.  P.,  The  Pharmacy,  Llanidloes. 
Jones,  Mr.  W.  C,  23,  Bayswater  Terrace,  Bayswater,  W. 
Jones,  Mr.  W.  H.,  4,  Maclise  Road,  West  Kensington  Park,  W. 
Jones,  Mr.  W.  J.,  3,  Newland  Terrace,  Kensington,  W. 
Jones,  Mr.  W.  0.,  135,  Ladbroke  Grove,  Notting  Hill,  W. 
Jones,  W.,  13,  Upper  Baker  Street,  N.W. 
Joseph,  Mr.  A.  I.,  St.  Leonards-on-Sea. 

Kay,  Mr.  J.  P.,  205,  Union  Street,  Aberdeen. 

Kay,  Mr.  T.,  7,  Lower  Hillgate,  Stockport. 

Kaye,  Mr.  H,,  Berry  Brow,  Huddersfield. 

Keall,  Mr.  F.  P.,  199,  High  Street,  Swansea. 

Kearnes,  Mr.  R.  H.,  Swan  Bank,  Bilston. 

Keene,  Mr.  E.,  143,  New  Bond  Street,  W. 

Keene,  Mr.  J.,  Paddock  Wood,  Kent. 

Kelley,  Mr.  R,,  The  Coombe,  Bowlish,  Shepton  Mallet. 

Kemble,  Mr.  J.,  Mevagissey,  Cornwall. 

Kemp,  Mr.  D.,  94,  High  Street,  Portobello,  Mid-Lothian. 

Kendall,  Mr.  J.  H.,  14,  Blagdon  Street,  Blyth,  Northumberland. 

Kendall,  Mr.  R. ,  Wharf  Street,  Sowerby  Bridge. 

Kennedy,  Mr.  W.,  59,  Trongate,  Glasgow. 

Ker,  Mr.  A.,  92,  Lower  Moss  Lane,  Hulme,  Manchester. 

Kerfoot,  Mr.  T.,  Medlock  Vale  Works,  Berry  Street,  Manchester. 

Kermath,  Mr.  W.  R.,  78,  Market  Street,  St.  Andrews,  Fife. 

Kermode,  Mr.  R.  K.,  Castletown,  Isle  of  Man. 

Kernot,  G.  C,  Ph.D.,  L.R.C.S.,  L.S.  A.,  9,  Elphinstone  Road, Hastings. 

Kershaw,  Mr.  J.,  Neville  Street,  Southport. 

Kerr,  Mr.  C,  56,  Nethergate,  Dundee. 

Key,  Mr.  W.  H.,  Pontypridd. 

Keyworth,  G.  A.,  F.C.S.,  St.  Hilary,  Hastings. 

Kimber,  Mr.  B.  T.,  16,  Fonthill  Road,  Tollington  Park,  N. 

Kinch,  Prof.  Ed.,F.I.C.,  F.C.S.,  Royal  Agricultural  College,  Cirencester. 

King,  Mr.  H.  A.,  38,  Exchange  Street,  Norwich. 
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King,  Mr.  W.,  4,  Market  Place,  Huddersfield. 

King,  Mr.  W.  G.,  Market  Drayton. 

King,  Mr.  W.  E.     Address  unknown. 

Kingerlee,  Mr.  G.,  Castle  Street,  Buckingham. 

Kingsford,  Mr.  F.,  54,  Piccadilly.  W. 

Kingzett,  C.  T.,  F.I.C,  F.C.S.,  Trevena,  Amhurst  Park,  N. 

Kinninmont,  A.,  F.C.S.,  69,  South  Portland  Street,  Glasgow. 

Kirby,  Mr.  T.  W.,  24,  Castle  Street,  Liverpool. 

Kirk,  Mr.  S.,  89,  Upper  North  Street,  Poplar,  E. 

Kirkby,  Mr.  W.,  36,  Meadow  Street,  Sheffield. 

Kitchin,  A.,  F.I.C,  F.C.S.,  27,  King  Street,  Whitehaven. 

Kite,  Mr.  W.  T.,  1,  Ormond  Villas,  Cheltenham. 

Knight,  Mr.  G.  J.,  452,  Edgware  Boad,  W. 

Knights,  J.  W.,  F.I.C,  F.C.S.,  Cambridge. 

Lake,  Mr.  J.  H.,  41,  High  Street,  Exeter. 

Lakeman,  Mr.  N.,  Post  Office,  Modbury. 

Lakin,  Mr.  W.,  16,  New  Bond  Street,  Leicester. 

Lambert,  Mr.  J.,  Wear  House,  Durham. 

Lamplough,  Mr.  H.,  113,  Holborn  Hill,  E.G. 

Lancashire,  Mr.  H.,  25,  High  Street,  Belfast. 

Lane,  Mr.  W.,  69,  Market  Street,  Manchester. 

Latham,  Mr.  E.  J.,  Market  Place,  Howden,  Yorks. 

Laughlin,  Mr.  W.,  Eamsey,  Isle  of  Man. 

Laverack,  Mr.  W.  H.,  P.  0.  Corner,  Malton. 

Lawrance,  Mr.  E.,  Welwyn,  Herts. 

Laws,  Mr.  J.,  Ill,  Church  Street,  N.W. 

Learoyd,  Mr.  E.  E.,  21,  Washington  Eoad,  Sheffield. 

Lee,  Mr.  W.,  Castle,  Northwich,  Cheshire. 

Lee,  Mr.  W.,  High  Street,  Honiton,  Devon. 

Leete,  Mr.  S.  F.,  Thrapston. 

Leigh,  Mr.  J.  J.,  5,  Newgate  Street,  Bishop  Auckland. 

Leigh,  Mr.  M.,  46,  Dyke  Eoad,  Brighton. 

Leitch,  Mr.  W.,  17,  Picardy  Place,  Edinburgh. 

Lemmon,  Mr.  G.  F.,  St.  George's  Eoad,  Hastings. 

Lenfestey,  Mr.  W.  G.,  9,  Market  Street,  Faversham. 

Lescher,  Mr.  T.  H.,  60,  Bartholomew  Close,  E.G. 

Leslie,  Mr.  J.,  Walkley,  Sheffield. 

Lester,  Mr.  H.,  1,  Bridge  Street,  Nuneaton. 

Lester,  Mr.  T.  E.,  107,  Patrick  Street,  Cork. 

Lewinton,  Mr.  A.  B.,  14,  Cleveland  Street,  Fitzroy  Square,  W. 

Lewis,  Mr.  E.,  3,  Taylor  Street,  Liverpool. 

Lincolne,  Mr.  W.,  Ely,  Cambridgeshire. 

Lindsay,  T.,  F.C.S.,  Maryfield  Cottage,  Maryhill,  N.B. 

Linford,  J.  S.,  F.C.S.,  16,  Gladstone  Street,  Hull. 

Ling,  Mr.  E.,  Esher,  Surrey.. 

Lister,  Mr.  S.,  70,  High  Street,  Great  Horton,  Bradford. 

Litchfield,  Mr.  J.,  50,  High  Street,  Longton,  Staffordshire. 

Littlewood,  Mr.  S.,  Sutton-in-Ashfield. 

Llewellyn,  Mr.  E.,  148,  High  Street,  Merthyr. 

Lloyd,  Mr.  G.,  jun.,  30,  Church  Street,  Bilston. 

Lloyd,  Mr.  J.  W.,  34,  Mount  Pleasant,  Liverpool. 

Lloyd,  Mr.  E.,  High  Street,  Claycross. 

Lloyd,  Mr.  E.,  Penygraig,  Ehondda  Valley. 

Lloyd,  Mr.  T.  H,,  10,  Friar  Lane,  Leicester. 

Lockyer,  W.  J.,  F.C.S.,  Pembroke  Villa,  Elgin  Park,  Eedland,  Bristol. 

Lofthouse,  Mr.  J.,  Fleetwood. 

Long,  Mr.  H.,  7,  Oxford  Terrace,  West  Brighton. 

Long,  Mr.  H.,  48,  High  Street,  Notting  Hill,  W. 

Longbotham,  Mr.  J.,  Chester-le-Street,  Durham. 
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Longman,  Mr.  J.  H.,  The  Norfolk  Pharmacy,  Littlehampton. 

Lord,  Mr.  C,  Todmorden,  Lancashire. 

Lord,  Mr.  L.,  Bank  Street,  Rawtenstall. 

Lorimer,  Mr.  J.,  Junction  Road,  Holloway  Road,  N. 

Lowe,  A.  J.  G.,  F.I.C.,  F.C.S.,  5,  Bloomsbury  Square,  W.C. 

Lowther,  Mr.  M.  K.,  Langtoft,  Lowthorpe. 

Lucas,  Mr.  J.  M.  M.,  162,  Windmill  Street,  Gravesend. 

Luff,  A.  P.,  B.Sc,  F.I.C.,  F.C.S.,  St.  Mary's  Hospital,  W. 

Luke,  Mr.  R.  S.,  30,  Tavistock  Road,  Plymouth. 

Lumby,  Mr.  A.,  Tranmere,  Liverpool. 

Lunan,  Mr.  A.,  Banchory,  N.B. 

Lunn,  Mr.  T.,  31,  Westgate,  Grantham. 

Maben,  Mr.  T.,  5,  Oliver  Place,  Hawick. 

McAdam,  Mr.  R.,  32,  Virginia  Street,  Glasgow.  [burgh. 

Macadam,  S.,  Ph.D.,  F.R.S.E.,  F.I.C.,  F.C.S.,  Surgeons'  Hall,  Edin- 

Macadam,  W.  I.,  F.C.S.,  F.I.C.,  Surgeons'  Hall,  Edinburgh. 

Macaulay,  Mr.  J.  J.,  Holywood,  Co.  Down. 

Macaulay,  Mr.  W.  H.,  Huddersfield. 

McBeath,  Mr.  J.  W.,  Whitby  Street,  West  Hartlepool.  [ham. 

McCowan,  Dr.  W.,  F.C.S.,  75,  Woodlands  Street,  Smethwick,  Birming- 

Macdonald,  Mr.  A.,  71,  Coleman  Street,  E.C. 

Macdonald,  Mr.  J.,  12,  West  Newington,  Edinburgh. 

MacDermott,  Mr.  R.  J.,  Thome  Terrace,  West  Worthing. 

M'Donald,  Mr.  K.,  Duukeld. 

MacEwan,  Mr.  P.,  36,  York  Place,  Edinburgh. 

Macfarlane,  Mr.  A.  Y.,  255,  Canongate,  Edinburgh. 

MacFarlane,  Mr.  P.,  Apothecaries'  Hall,  Fort  William,  N.B. 

Macfarlane,  Mr.  T.  B.,  17,  Main  Street,  Wishaw,  N.B. 

McGlashan,  Mr.  J.,  29,  Dairy  Road,  Edinburgh. 

McGregor,  Mr.  D.,  23,  Bernard  Street,  Leith. 

McGregor,  Mr.  G.,  Ellon,  Aberdeen. 

Machin,  Mr.  W.  G.,  Hartley  Wintney,  Winchfield. 

Machon,  Mr.  H,,  Market  Place,  Satfron  Walden. 

McHugh,  Mr.  H.  S.,  Bridge  Street,  Castleford. 

Mackaness,  Mr.  C.    Address  unknown. 

Macintosh,  Mr.  A.,  21,  Montague  Street,  Rothesay. 

Mackay,  Mr.  D.,  47,  Scouringburn,  Dundee. 

Mackay,  Mr.  G.  D.,  Canning  Street,  Edinburgh. 

Mackenzie,  Mr.  C.  A.,  Queen's  Road,  Hastings. 

Mackenzie,  Mr.  J.,  45,  Forrest  Road,  Edinburgh. 

McKeown,  W.  A.,  M.D.,  CM.,  Notting  Hill,  Belfast. 

Mackey,  Mr.  J.  B.,  2,  Bouverie  Street,  E.C. 

Mackill,  Mr.  R.  C,  Cadzow  Street,  Hamilton. 

MacLachlan,  Mr.  J.  McC,  42,  New  North  Road,  N. 

Maclagan,  Prof.  D.,  M.D.,  F.C.S.,  28,  Heriot  Row,  Edinburgh. 

McLeod,  Mr.  T.,  148,  Broomielaw,  Glasgow. 

M'Millan,  Mr.  J.,  17,  Great  Western  Road,  Glasgow, 

McMullan,  Mr.  T.,  54,  Victoria  Street,  Belfast. 

McMurray,  Mr.  J.,  13,  Clyde  Street  West,.  Helensburgh,  N.B. 

M'Naught,  Mr.  A.,  4,  West  Blackball  Street,  Greenock. 

McNicol,  Mr.  J.,  Apothecary  Hal],  Alva,  Stirlingshire. 

Macpherson,  Mr.  A.,  Stornoway. 

Macpherson,  Mr.  C.  A.,  19,  Caledonian  Terrace,  Edinburgh. 

McS weeny,  Mr.  M.  A.,  Prospect  Place,  Sundays  Well,  Cork. 

Madeley,  Mr.  E.  S.,  3,  West  Kensington  Terrace,  W. 

Maggs,  Mr.,  Junr.,  St.  Leonards-on-Sea. 

Maggs,  Mr.  T.  C,  Yeovil. 

Maitland,  Mr.  P.  C,  233,  East  India  Road,  London. 

Maitland,  Mr.  W.,  Kemnay,  Aberdeenshire. 
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Maizey,  Mr.  E.,  194,  Cassland  Eoad,  South  Hackney,  E. 

Makins,  G.  H.,   M.R.C.S.,  F.I.C.,   F.C.S.,  Danesfield,  St.  Albans, 

Herts. 
Manfull,  Mr.  H.  J.,  88,  Arkwright  Street,  Nottingham. 
Manning,  Mr.  R.  J.,  Wells,  Somerset. 
Maries,  Mr.  D.  R.,  16,  Irlam  Road,  Bootle,  Liverpool. 
Marley,  Mr.  W.,  124,  Northumberland  Street,  Newcastle-on-Tyne. 
Marriott,  Mr.  T.  E.,  Havelock  Road,  Hastings. 
Marris,  Mr.  T.,  82,  Bridge  Street,  Worksop,  Notts. 
Marsden,  Mr.  T.  B.,  Withington,  Manchester. 
Marsh,  Mr.  J.  H.,  6,  Milsom  Street,  Bath. 
Marsh,  Mr.  W.  H.,  92,  Tollington  Park,  N. 
Marshall,  Mr.  Geo.  T.,  Bridge  Street,  Morpeth. 
Marshall,  Mr.  T.,  Beverley. 

Marshall,  W.,  F.B.S.,  9,  Duggan  Place,  Rathmines,  Dublin. 
Marston,  Mr.  J.  T.,  105,  London  Wall,  City,  E.G. 
Martin,  Mr.  N.  H.,  29,  Mosley  Street,  Newcastle-on-Tyne. 
Martindale,  W.,  F.C.S.,  10,  New  Cavendish  Street,  W. 
Mason,  Mr.  A.,  29,  Yorkshire  Street,  Rochdale. 
Mason,  Mr.  H.  C,  1,  Australian  Avenue,  E.C. 
Mason,  Mr.  J.,  Medical  Hall,  Boyle,  Co.  Roscommon. 
Mason,  Mr.  W.  B.,  117,  Derby  Street,  Bolton. 
Mason,  Mr.  W.  R.,  Gunnersbury  Station,  Brentford  Road,  W. 
Mather,  Mrs.  Ellen,  High  Street,  Haddington,  N.B. 
Mather,  Mr.  J.,  58,  Kay  Street,  Bolton. 
Mather,  Mr.  J.  H.,  26,  James  Street,  Harrogate. 
Mathews,  Mr.  J.  H.,  1,  Queen's  Gardens,  Hyde  Park,  W. 
Mathias,  Mr.  T.,  Saundersfoot,  Pembrokeshire. 
Matthews,  Mr.  E.,  High  Street,  Royston,  Herts. 
Matthews,  Mr.  H.,  7,  Old  King  Street,  Bristol. 
Matthews,  Mr.  T.,  Man  of  Ross  House,  Ross,  Herefordshire. 
Matthews,  Mr.  W.,  12,  Wigmore  Street,  W. 
Maunder,  Mr.  R.,  714,  Rochdale  Road,  Manchester, 
Maurice,  Mr.  J.,  34,  Bedford  Street,  Plymouth. 
Maw,  Mr.  C,  11,  Aldersgate  Street,  E.C. 
Maxey,  Mr.  W.  H.,  265,  Glossop  Road,  Sheffield. 
Maxfield,  Mr.  J.,  89,  Bartholomew  Street,  Leicester. 
Mayfield,  Mr.  J.  T.,  41,  Queen  Victoria  Street,  E.C. 
Mayger,  Mr.  W.  D.,  6,  Regent  Square,  Northampton. 
Mays,  Mr.  R.  J.  J.,  3,  St.  Mary's  Terrace,  Ryton-on-Tyne. 
Mead,  Mr.  C.  J.,  55,  Fore  Street,  E.C. 
Meadows,  Mr.  H.,  15,  Westgate  Street,  Gloucester. 
Meadows,  Mr.  J.,  44,  Humberstone  Gate,  Leicester, 
Medd,  Mr.  J.,  47,  Westgate  Street,  Gloucester. 
Mellin,  Mr.  G.,  16,  Tichborne  Street,  Regent  Street,  W. 
Mellin,  Mr.  J.  P.,  High  Street,  Wimbledon,  S.W. 
Mellor,  Mr.  J.  G.,  Market  Square,  St.  Neots,  Hunts. 
Mercer,  Mr.  A.,  Prestwich,  Manchester. 
Mercer,  Mr.  J.,  121,  Adelphi  Street,  Preston. 
Merrell,  Mr.  J.,  181,  York  Road,  N. 
Merrikin,  Mr.  J.  B.,  25,  Milsom  Street,  Bath. 
Merson,  Mr.  W.,  The  Dispensary,  Paignton. 
Metcalfe,  Mr.  C.  L.,  13,  Whitefriargate,  Hull. 
Metcalfe,  Mr.  E.  H.,  Malvern. 

Middleton,  Mr.  A.,  18,  Southwell  Road,  Nottingham. 
Miles,  Mr.  G.,  Belvedere. 

Miller,  Mr.  T.  S.,  Gray  Street,  Broughton  Ferry,  Dundee. 
Miller,  Mr.  W.  C,  107,  Hockley  Hill,  Birmingham. 
Millidge,  Mr.  A.,  117,  High  Street,  Newport,  Isle  of  Wight. 
Milligan,  Mr.  D.  G.,  Haltwhistle. 
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Milligan,  Mr.  W.  M.,  Newton  Stewart,  N.B. 

Mills,  Mrs.  A.  E.,  7,  Spenser  Eoad,  Heme  Hill,  S.E. 

Mills,  Mr.  J.,  Eastgate  Eow,  Chester. 

Mills,  Mr.  E.  M.,  Bourne,  Lincolnshire. 

Mills,  Mr.  W.  H.,  1,  Market  Place,  Heywood,  Lanes. 

Milne,  Mr.  W.,  4,  Fleet  Street,  Torquay. 

Minchin,  Mr.  F.  J.,  Athy,Co.  Kildare. 

MinshuU,  Mr.,  42,  Dudley  Street,  Wolverhampton. 

Minshull,  Miss  E.  C,  N.  E.  Hospital  for  Children,  Hackney  Eoad,  E. 

Mitchell,  Mr.  J.,  151,  Oxford  Street,  Manchester. 

Mitten,  Miss  F.,  Hurstpierpoint,  Sussex. 

Moir,  Dr.  M.,  143,  Union  Street,  Aberdeen. 

Monkhouse,  Mr.  H.,  All  Saint's,  Derby. 

Moody,  Mr.  S.  W.,  6,  Walkergate,  Louth,  Lines. 

Moore,  Mr.  J.  W.,  7,  Market  Square,  Hanley. 

Moore,  Mr.  W.  J.,  24,  Murray  Place,  Stirhng,  N.B. 

Moorhouse,  Mr.  W.,  40,  Kirkgate,  Wakefield. 

Morgan,  W.,  Ph.D.,  10,  Nelson  Terrace,  Swansea. 

Morison,  Mr.  G.,  High  Street,  Peebles,  N.B.  ' 

Morrell,  Mr.  T.,  1,  South  Street,  New  North  Eoad,  Islington,  N. 

Morris,  Mr.  J.  0.,  Lichfield  Street,  Walsall. 

Morris,  Mr.  J.  L.,  81,  Alexandra  Eoad,  Manchester. 

Morris,  Mr.  T.,  118,  Market  Street,  Farnworth,  Bolton. 

Morson,  T.,  F.C.S.,  124,  Southampton  Eow,  W.C. 

Morson,  Mr.  T.  P.,  Southampton  Eow,  W.C. 

Mortiboy,  Mr.  J.,  119,  Eailton  Eoad,  Heme  Hill,  S.E. 

Mortimer,  Mr.  D.  A.,  141,  Union  Street,  Aberdeen. 

Mortimer,  Mr.  J.,  20,  The  Mall,  Clifton,  Bristol. 

Moss,  J.,  F.I.C.,  F.C.S.,  15,  Laurence  Pountney  Lane,  E.C. 

Moulden,  Mr.  W.,  49,  King  William  Street,  Blackburn. 

Mount,  Mr.  W.,  2,  Palace  Street,  Canterbury. 

Moyle,  Mr.  J.,  27,  Broadway,  Hammersmith,  W. 

Muir,  Mr.  G.,  166,  Cumberland  Street,  Glasgow. 

Mullock,  Mr.  E.,  Charing  Cross,  Birkenhead. 

Mumbray,  Mr.  E.  G.,  Eichmond,  Surrey. 

Mumby,  Mr.  C,  47,  High  Street,  Gosport. 

Munday,  Mr.  J.,  1,  High  Street,  Cardiff. 

Munn,  Mr.  C.  H.,  Stourport. 

Murdoch,  Mr.  D.,  High  Street,  Falkirk,  N.B. 

Murdoch,  Mr.  G.,  249,  Sauchiehall  Street,  Glasgow. 

Muskett,  Mr.  J.,  Harleston,  Norfolk. 

Myers,  Mr.  G.,  71,'  Coltman  Street,  Hull. 

Napier,  Mr.  A.,  69,  South  Clerk  Street,  Edinburgh. 

Naylor,  W.  A.  H.,  F.C.S.,  5,  Coleman  Street,  E.C. 

Neale,  Mr.  H.,  Biddings,  near  Alfreton,  Derbyshire. 

Neale,  Mr.  J.,  55,  High  Street,  King's  Lynn. 

Nesbit,  Mr.  J.,  162,  High  Street,  PortobeUo. 

Nest,  Mr.  H.,  28,  Haymarket,  S.W. 

Neve,  Mr.  F.  C,  Norman  Eoad,  St.  Leonards-on-Sea. 

Newbigin,  Mr.  J.  L.,  Alnwick. 

Newby,  Mr.  E.  I.,  Lemon  Street,  Truro,  Cornwall. 

Newcombe,  Mr.  J.,  70,  High  Street," Grantham. 

Newey,  Mr.  J.  T.,  Beulah  Hill,  Norwood,  S.E. 

Newman,  Mr.  W.  F.,  8,  Market  Street,  Falmouth. 

Newton,  Mr.  T.  A.  C,  9,  Carlton  Terrace,  Carlton  Eoad,  Kilburn,  N.W. 

NichoU,  Mr.  S.  C,  37,  High  Street,  Belfast. 

Nicholls,  Mr,  E.  E.,  Fernleigh  Lodge,  Lee,  Kent. 

Nicholson,  Mr.  A.,  11,  Pantiles,  Tunbridge  Wells. 

Nicholson,  Mr.  H.,  38,  Argyle  Street,  Birkenhead. 
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Nicholson,  Mr.  J.  H.,  4,  Glasgow  Street,  Maxwelltown,  Dumfries. 

Nickson,  Mr.  J.,  56,  Broad  Street,  Ludlow. 

Nicol,  Mr.  J.,  4,  Dowanhill  Place,  Partick,  Glasgow. 

Noble,  Mr.  A.,  139,  Princes  Street,  Edinburgh. 

Noble,  Mr.  J.,  55,  King's  Street,  South  Shields. 

Nuthall,  Mr.  E.,  Bank  Plain,  Norwich. 

Nutt,  Mr.  A.  J.,  133,  Fenchurch  Street,  E.G. 

Odling,  Prof.  W.,  M.B.,  F.E.S.,  etc.,  15,  Norham  Gardens,  Oxford. 

Oglesby,  Mr.  J.,  81,  Micklegate,  York. 

Oldfield,  Mr.  H.,  48,  Market  Street,  Hyde. 

Oldham,  Mr.  J.,  44,  Hessle  Koad,  Hull. 

Oldham,  Mr.  J.,  4,  Albert  Street,  Mansfield,  Notts. 

O'Neill,  Mr.  J.     Address  unknown. 

Orchard,  Mr.  E.  J.,  Market  Place,  SaHsbury. 

Ottey,  Mr.  T.,  Waterloo  Street,  Burton-on-Trent. 

Owen,  Mr.  J.,  Bishop's  Castle,  Salop. 

Owen,  Mr.  J.,  HoUoway  Eoad,  Islington,  N. 

Padwick,  Mr.  J.,  5,  Preston  Street,  Brighton. 
Padwick,  Mr.  T.,  Eedhill. 

Padwick,  Mr.  W.  G.,  65,  St.  James's  Eoad,  Croydon. 
Paine,  Mr.  C,  3,  Commercial  Street,  Newport,  Mon. 
Paine,  Mr.  S.,  7,  Exchange  Street,  Manchester. 
Palmer,  Mr.  F.,  3,  Anerley  Eoad,  Upper  Norwood,  S.E. 
Palmer,  Mr.  F.  W.,  Eamsey,  Hunts. 
Park,  Mr.  W.,  91,  Brook  Street,  Broughty  Ferry,  Dundee. 
Parker,  Mr.  A.,  High  Street,  Uttoxeter. 
Parker,  E.  H.,  F.C.S.,  11,  Clifton  Eoad,  Maida  Vale,  W. 
Parker,  Mr.  S.,  360,  Leeds  Eoad,  Bradford,  Yorks. 
Parker,  Mr.  T.,  9  &  10,  Bridge  Street,  York. 
Parker,  Mr.  W.  H.,  177,  Alfreton  Eoad,  Nottingham. 
Parkes,  Mr.  H.  E.,  Address  unknown. 

Parkes,  Mr.  J.  P.,  Leyton  House,  Albion  Eoad,  Stoke  Newington,  N. 
Parkin,  Mr.  J.  B.,  Kirkgate,  Eipon. 
Parkinson,  Mr.  F.  W.,  Atherstone.  Warwickshire. 
Parkinson,  Mr.  E.,  1,  William  Henry  Street,  Soho,  Liverpool. 
Parkinson,  E.,  Ph.D.,  Sun  Bridge  Buildings,  Bradford,  Yorkshire. 
Parkinson,  Mr.  T.,  30,  Market  Place,  Driffield. 
Parrott,  Mr.  W.  S.,  79,  High  Street,  Watford. 
Parry,  Mr.  C.  D.,  18,  Borough  High  Street,  S.E.    ■ 
Pars,  Mr.  E.  C,  Market  Place,  Thrapstone. 
Passmore,  Mr.  F.,  17,  Bloomsbury  Square,  W.C. 
Pasmore,  Mr.  F.  E.,  26,  Cullum  Street,  Fenchurch  Street,  E.G. 
Patchitt,  Mr.  E.  C,  128,  Derby  Eoad,  Nottingham. 
Paterson,  Mr.  A.,  133,  Govan  Eoad,  Glasgow. 
Paterson,  Mr.  J.,  Helmsdale,  Sutherlandshire. 
Paterson,  Mr.  J.,  133,  Gallowgate,  Aberdeen. 
Paterson,  Mr.  S.,  Gallowgate,  Aberdeen. 
Patman,  Mr.  F.  T.,  30,  King  Street,  Whitehaven. 
Paton,  J.,  F.L.S.,  Kelvingrove  Museum,  Glasgow. 
Patterson,  Mr.  D.  J.,  West  Hill,  Mansfield,  Notts. 
Pattinson,  J.,  F.I.C.,  F.C.S.,  75,  The  Side,  Newcastle-on-Tyne. 
Pattison,  Mr.  G.,  139,  St.  John  Street  Eoad,  E.G. 
,Pattrick,  Mr.  W.,  High  Street,  Measham. 
Paul,  Mr.  E.,  157,  King  Edward's  Eoad,  Birmingham. 
Payne,  A.,  F.C.S.     Address  unknown. 
Payne,  Mr.  H.,  Market  Easen. 
Payne,  Mr.  J.  C.  C,  Oxford  Buildings,  Belfast. 
Payne,  Mr.  S.,  Wallingford,  Berkshire. 
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Peake,  Mr.  A.,  Queen  Street,  Earlestown. 

Pearson,  C.  T.,  F.K.B.S.,  F.Z.S.,  104,  Stamford  Street,  Blackfriars,  S.E. 

Pedley,  K.  D.,   M.E.C.S.,   L.D.S.,    17,  Railway  Approach,   London 

Bridge,  S.E. 
Pedley,  Mr.  T.,  Mill  Bank,  Triangle,  Halifax. 
Penney,  W.,  A.L.S.,  Parkstone,  Poole. 
Penrose,  Mr.  A.  P.,  L.D.S.,  R.C.S.,  5,  Amwell  Street,  E.G. 
Percy,  Mr.  T.  B.,  Victoria  Square,  Truro. 
Perfect,  Mr.  E.,  Bingley,  Yorks. 
Perkins,  Mr.  J.,  29,  Victoria  Street,  Wolverhampton. 
Perry,  Mr.  E.  C,  Wote  Street,  Basingstoke. 
Perry,  Mr.  G.  E.,  171,  Hagley  Road,  Birmingham. 
Perry,  Mr.  W.  H.,  18,  Ledsam  Street,  Birmingham. 
Peters,  Mr.  J.  F.,  4,  High  Street,  Jedburgh,  N.B. 
Petrie,  Mr.  J.  J.,  Aboyne,  Aberdeenshire. 
Pettigrew,  Mr.  J.  W.,  Lenzie,  near  Glasgow. 
Pettinger,  Mr.  E.,  49,  High  Street,  Hampstead,  N.W. 
Phillips,  Mr.  C.  L.,  43,  Morgan  Street,  Tredegar. 
Phillips,  Mr.  J.,  58,  Wallgate,  Wigan. 
Philp,  Mr.  J.,  Wadebridge,  Cornwall. 
Pickard,  Mr.  W.,  130,  High  Street,  Notting  Hill,  W. 
Picken,  Mr.  T.  W.,  Newport,  Salop. 
Pickering,  Mr.  J.,  Market  Place,  Crowle,  Doncaster. 
Pickering,  Mr.  T.,  John  Street,  Over  Winsford,  Cheshire. 
Pickup,  Mr.  W.,  80,  Bank  Top,  Blackburn. 
Picnot,  Mr.  C,  24,  High  Street,  Strood. 
Pidd,  Mr.  A.  J.,  221,  Chester  Road,  Hulme,  Manchester. 
Pilcher,  W.  J.,  F.R.C.S.,  High  Street,  Boston. 
Pilley,  Mr.  S.,  9,  Bargate,  Boston. 
Pinkerton,  Mr.  J.  S.,  248,  London  Road,  Glasgow. 
Pinkerton,  Mr.  W.,  17,  Greenside  Place,  Edinburgh. 
Pinyon,  Mr.  W.,  49,  Abbey  Road,  St.  John's  Wood,  N.W. 
Pitchford,  Mr.  W.,  54,  Cotham  Hill,  Cotham,  Bristol. 
Pitman,  Mr.  J.,  50,  Redcliff  Hill,  Bristol. 
Place,  Mr.  J.,  23  and  24,  King  Street,  Cambridge. 
Plant,  Mr.  W.  E.,  Somerby,  near  Oakham. 
Plowman,  S.,  F.R.C.S.,  F.I.C.,  L.R.C.P.,  L.S.A.,  2  Residence,  St. 

Thomas's  Hospital,  S.E. 
Pocklington,  Mr.  H.,  20,  Park  Row,  Leeds. 
Poingdestre,  Mr.  C.  R.,  187,  Newington  Butts,  S.E. 
Pond,  Mr.  B.  C,  4,  The  Pavement,  Brixton  Rise,  S.W. 
Pond,  Mr.  G.  P.,  68,  Fleet  Street,  E.C. 
Ponsford,  Mr.  J.,  24,  Wolborough  Street,  Newton  Abbot. 
Poole,  Mr.  J.,  50,  High  Street,  Newcastle,  Staffs. 
Porter,  W.  E.,  F.C.S.,  16,  Tybridge  Street,  Worcester. 
Postans,  Mr.  A.  W.,  35,  Baker  Street,  W. 
Pottage,  Mr.  J.  C,  117,  Prince's  Street,  Edinburgh. 
Pott,  Mr.  F.  F.,  Post  Office,  Lower  Tranmere,  Birkenhead. 
Potts,  Mr.  C,  Market  Place,  Ilkestone. 
Potts,  Mr.  R.  S.,  Address  unknown. 
Powell,  Mr.  W.,  White  Horse  Street,  Leeds. 
Powers,  Mr.  E.,  Priory  Works,  Coventry. 
Pownall,  Mr.  T.  R.,  45,  St.  George's  Road,  Bolton. 
Pratt,  Mr.  G.  W.,  44,  Stretford  Road,  Hulme,  Manchester. 
Pratt,  Mr.  R.  M.,  Cattle  Market,  Otley,  Yorks. 
Prentice,  Mr.,  J.,  126,  Nicholson  Street,  Edinburgh. 
Presley,  Mr.  E.,  12,  St.  Augustine's  Parade,  Bristol. 
Presslie,  Dr.,  90,  King  Street,  Aberdeen. 
Preston,  Mr.  J.,  4,  High  Street,  Sheffield. 
Preston,  Mr.  J.  C,  81,  Bishopsgate  Street  Without,  E.C. 
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Prichard,  Mr.  E.,  10,  Vigo  Street,  Eegent  Street,  W. 

Pridgeon,  Mr.  W.  J.,  The  Moor,  Hawkhurst. 

Pridmore,  Mr.  W.,  Castle  Street,  Hinckley,  Leicestershire. 

Prince,  Mr.  A.  G.,  2,  Market  Street,  Longton,  Staffs. 

Princep,  Mr.  P.,  17,  Bloomsbury  Square,  W.C. 

Pring,  R.  W.,  L.A.H.D.,  7,  Plough  Buildings,  Belfast. 

Prior,  Mr.  G.  T.,  32,  Broad  Street,  Oxford. 

Pritchard,  Mr.  J.,  Chorlton  Road,  Manchester. 

Probyn,  Mr.  C,  55,  Grosvenor  Street,  Grosvenor  Square,  W. 

Proctor,  Mr.  B.  S.,  11,  Grey  Street,  Newcastle-on-Tyue. 

Proctor,  Mr.  W.,  56,  Dean  Street,  Newcastle-on-Tyne. 

Prosser,  Mr.  F.  H.,  133,  Spring  Hill,  Birmingham. 

Prosser,  Mr.  J.  A.,  Manchester  Road,  Walkden. 

Pugh,  Mr.  G.,  Dunster  House,  Mincing  Lane,  E.G. 

Pullin,  Mr.  W.  H.,  42,  Parade,  Leamington. 

Pumphrey,  Mr.  A.,  14,  Gotham  Park,  Bristol. 

Purdue,  Mr.  T.,  Witney,  Oxon. 

Purefoy,  R.  D.,  E.R.G.S.I.,  13,  Merrion  Square,  N.,  Dublin. 

Purves,  Mr.  S.,  70,  Haymarket  Terrace,  Edinburgh. 

Quinlan,  Prof.  F.  J.  B.,  M.D.,  M.E.I.A.,  F.G.P.,  29,  Lower  Fitzwilliam 
Street,  Dublin. 

Rackham,  Mr.  G.,  Wenhaston,  Halesworth,  Suffolk. 

Radley,  Mr.  W.  V.,  42,  Hampton  Road,  Southport. 

Rae,  Mr.  J.,  Newmarket. 

Rae,  Mr.  J.,  West  Street,  Alderley  Edge,  Cheshire. 

Raimes,  Mr.  R.,  Bonnington  Park,  Edinburgh. 

Rait,  Mr.  R.  C,  370,  Hamilton  Place,  Partick. 

Ramsden,  Mr.  W.,  Fallowfield,  Manchester. 

Randall,  W.  B.,  F.C.S.,  146,  High  Street,  Southampton. 

Ransom,  Mr.  F.,  Bancroft,  Hitchin. 

Ransom,  Mr.  W.,  Hitchin. 

Rastrick,  Mr.  R.  J.,  Belair,  Yarborough  Road,  Southsea,  Hants. 

Ray,  Mr.  G.,  9,  Stanley  Street,  Macclesfield. 

Redfern,  Mr.  J.,  Cobham,  Surrey. 

Redfern,  Mr.  T.,  60,  King  Street,  Penrith. 

Redwood,  Prof.  T.,  Ph.D.,  F.I.C.,  F.C.S.,  17,  Bloomsbury  Square,  W.C. 

Rees,  Mr.  W.  H.,  Dartmouth. 

Reid,  Mr.  N.,  19,  High  Street,  Montrose,  N.B. 

Reid,  Mr.  W.,  67,  Guthrie  Port,  Arbroath. 

Reynolds,  Mr.  F.,  Station  Road,  Harrogate. 

Reynolds,  Mr.  J.  J.,  Prospect  Place,  Bungay,  Suffolk. 

Reynolds,  R.,  F.C.S.,  13,  Briggate,  Leeds. 

Reynolds,  Mr.  R.  F.,  13,  Briggate,  Leeds. 

Reynolds,  Mr.  T.,  Caerphilly. 

Rhind,  Mr.  W.  W.,  69,  Gloucester  Road,  Regent's  Park,  N.W. 

Rhodes,  G.  W.,  M.R.C.S.,  Westbourne  House,  Huddersfield. 

Rich,  S.  W.,  F.I.C,  34,  Gloucester  Road,  Croydon. 

Richards,  Mr.  J.,  33,  Castle  Street,  Swansea. 

Richards,  Mr.  J.  P.,  Lammas  Street,  Carmarthen. 

Richardson,  B.  W.,  M.D.,  F.R.S.,  etc.,  25,  Manchester  Square,  W. 

Richardson,  Mr.  J.,  448,  Kingsland  Road,  E. 

Richardson,  J.  G.  F.,  Ph.D.,  F.C.S.,  Elmfield,  Knighton,  Leicester. 

Richardson,  Mr.  R.  T.,  Fern  Grove,  Hartington  Road,  Liverpool. 

Richardson,  Mr.  J.  H.,  Alresford. 

Riches,  Mr.  T.,  1,  Victoria  Parade,  Torquay. 

Richmond,  Mr.  R.,  Leighton  Buzzard,  Beds. 

Riddell,  H.  B.,  F.C.S.,  Whitefield  House,  Rothbury,  Morpeth. 

Riddle,  Mr.  W.  R.,  St.  Cuthberts,  Hexham. 
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Eidge,  Mr.  J.,  8,  Lome  Street,  Wigan. 

Eidley,  Mr.  A.  C,  St.  Clements,  Ipswich. 

Eighton,  Mr.  J.,  229,  Lord  Street,  Southport. 

Eimmington,  F.  M.,  F.C.S.,  9,  Bridge  Street,  Bradford,  Yorkshire. 

Eitchie,  Mr.  D.,  39,  Market  Street,  Aberdeen,  N.B. 

Eoach,  Mr.  P.,  8,  St.  James's  Street,  S.W. 

Eobb,  Mr.  J.,  133,  Clifton  Street,  Cardiff. 

Eobbins,  J.,  F.C.S.,  147,  Oxford  Street,  W. 

Eoberts,  Mr.  J.,  247,  Horsley  Heath,  Tipton. 

Eoberts,  Mr.  J.  K.,  Bute  Place,  St.  Helens,  Swansea. 

Eoberts,  Mr.  M.,  High  Street,  Bangor. 

Eoberts,  Mr.  E.,  Llangunider,  Crickhowell. 

Eoberts,  Mr.  W.  C,  Post  Office,  Llansilin. 

Eobertson,  Mr.  G.,  London  Hospital,  E. 

Eobeson,  Mr.  C,  148,  Prescot  Eoad,  Fairfield,  Liverpool. 

Eobinson,  A.  E.,  F.C.S.,  9,  Bull  Eing,  Birmingham. 

Eobinson,  Mr.  B.,  1,  Broad  Street,  Pendleton,  Manchester. 

Eobinson,  Mr.  G.,  New  Lane,  Patricroft,  near  Manchester. 

Eobinson,  Mr.  J.,  Orford  Hill,  Norwich. 

Eobinson,  Mr.  J.,  Stanley,  E.S.O.,  Durham. 

Eobinson,  Mr.  J.,  334,  Alfreton  Eoad,  Oldknow  Street,  Nottingham. 

Eobinson,  Mr.  J.  S.,  12,  Macaulay  Street,  Great  Grimsby. 

Eobinson,  Mr.  J.  S.,  Alfreton. 

Eobinson,  Mr.  E.,  78,  Yorkshire  Street,  Eochdale. 

Eobinson,  Mr.  E.  A.,  195,  Brompton  Eoad,  S.W. 

Eobinson,  Mr.  W.,  Main  Street,  Cockermouth. 

Eobson,  Mr.  T.,  4,  Victoria  Eoad,  Brighton. 

Eoderick,  Mr.  T.,  Commercial  Street,  Pontypool. 

Eodman,  Mr.  J.,  285,  Duke  Street,  Glasgow. 

Eogers,  Mr.  J.,  E.,  82,  Church  Street,  Stoke  Newington,  N. 

Eogers,  Mr.  W.,  53,  Ben  Jonson  Eoad,  Stepney,  E. 

Eonchetti,  Mr.  T.  A.,  40,  Mandale  Eoad,  South  Stockton. 

Eookledge,  Mr.  F.  E.,  Easingwold. 

Eoyse,  Mr.  A.,  Middleton,  Lanes. 

Eose,  Mr.  C,  New  Brighton,  Cheshire. 

Eose,  Mr.  J.  D.,  18,  Ormonde  Street,  Jarrow-on-Tyne,  Durham. 

Eoss,  L.  B.,  F.C.S.,  Great  Driffield. 

Eossiter,  Mr.  F.,  14,  Grand  Parade,  St.  Leonards-on-Sea. 

Eossiter,  Mr.  J.,  Eoyal  Naval  Hospital,  Haslar,  Gosport. 

Eotherham,  Mr.  C.  J.,  56,  South  Molton  Street,  W. 

Eound,  Mr.  F.,  10,  London  Street,  Southport. 

Eouw,  Mr.  W.  T.,  Market  Place,  Euthin. 

Eowe,  Mr.  P.  M.,  High  Street,  Marlborough. 

Eowe,  Mr.  E.,  25,  Lady  Margaret  Eoad,  N.W. 

Eowe,  S.  T.,  M.A.,  Ph.D.,  Public  Analyst,  Eedruth. 

Eowell,  E.  H.,  L.S.A.,  etc.,  Houghton-le-Spring. 

EusseU,  Mr.  C.  J.  L.,  29,  High  Street,  Windsor. 

Sainsbury,  Mr.  A.  F.,  176,  Strand,  W.  C. 

Salmon,  Mr.  E.  F.,  30,  Western  Eoad,  Hove,  Brighton. 

Salter,  Mr.  B.,  Uckfield. 

Salter,  Mr.  J.  B.,  Castle  Street,  Shrewsbury. 

Sambell,  Mr.  J.,  33  Fore  Street,  Eedruth. 

Samuel,  A.  H.,  F.C.S.,  145,  Upper  Parliament  Street,  Liverpool. 

Sanderson,  Mr.  G.  C,  40,  Peter  Street,  Manchester. 

Sandford,  Mr.  G.  W.,  47,  Piccadilly,  W. 

Sandiland,  Mr.  E.  B.,  Bicester,  Oxfordshire. 

Sandwith,  Mr.  W.  H.,  Bracknell,  Berks. 

Sangster,  Mr.  A.,  66,  High  Street,  St.  John's  Wood,  N.W. 

Sangster,  Mr.  J.,  Aberdeen. 
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Sangster,  Mr.  J.  G.,  2,  Palmerston  Road,  Southsea. 

Sangster,  Mr.  W.,  Dufftown. 

Sansom,  Mr.  E.,  75,  Duke  Street,  Barrow-in-Furness. 

Sansom,  Mr.  H.,  71,  Eegent  Street,  Leamington. 

Sapp,  Mr.  A.,  Winchester  Street,  Basingstoke. 

Sarsfield,  Mr.  W.,  7,  Market  Place,  Durham. 

Satchell,  Mr.  F.,  Crowthorne,  Wokingham,  Berks. 

Saunders,  Mr.  C,  4  &  6,  North  Road,  Highgate,  N. 

Saunders,  Mr.  D.  P.,  Haverfordwest. 

Saunders,  Mr.  T.  P.,  Blenheim  House,  West  Cowes,  I.W. 

Saunders,  Mr.  J.  W.,  6,  Rochester  Square,  Camden  Road,  N.W. 

Savage,  Mr.  W.  D.,  Park  Road  East,  Brighton. 

Savage,  Mr.  W.  W.,  65,  Edward  Street,  Brighton. 

Saville,  Mr.  J.,  4,  Goodramgate,  York. 

Savory,  Mr.  A.  L.,  143,  New  Bond  Street,  W. 

Savory,  Mr.  J.  F.,  143,  New  Bond  Street,  W. 

Sawyer,  Mr.  H.,  37,  Fisher  Street,  Carlisle. 

Sayer,  Mr.  E.  C,  86,  Berners  Street,  Ipswich. 

Scaife,  Mr.  S.,  368,  Stretford  Road,  Manchester. 

Scanlan,  Mr.  C,  71  &  73,  Market -Street,  Droylsden. 

Schacht,  F.  T.,  B.A.,  M.R.C.S.,  West  London  Hospital,  Hammer- 
smith, W. 

Schacht,  G.  F.,  F.C.S.,  52,  Royal  York  Crescent,  Clifton,  Bristol. 

Schacht,  Mr.  W.,  26,  Finsbury  Pavement,  E.C. 

Schmidt,  Mr.  A.,  382,  New  City  Road,  Glasgow. 

Schorlemmer,  Prof.  C,  Ph.D.,F.R.S.,  etc.,  Owen's  College,  Manchester. 

Seath,  Mr.  A. ,  Dunfermline. 

Seivwright,  Mr.  G.,  The  Square,  Cullen,  N.B. 

Selkirk,  Mr.  J.,  7,  Pembroke  Street,  Cork. 

Selleck,  Mr.  E.,  32,  Highgate  Road,  N.W. 

Senier,  A.,  M.D.,  F.I.C.,  F.C.S.,  Thomfield,  Harold  Road,  Upper 
Norwood,  S.E. 

Senier,  H.,  F.I.C.,  F.C.S.,  88,  Norwood  Road,  S.E. 

Severs,  Mr.  J.,  23,  Stricklandgate,  Kendal. 

Seymour,  Mr.  F.  S.,  The  Square,  Wimborne. 

Shapley,  Mr.  C,  11,  Strand,  Torquay. 

Sharman,  Mr.  C.  R.,  Daventry  Road,  Towcester. 

Sharpe,  Mr.  L.  G.,  34,  High  Street,  Netting  Hill,  W. 

Shaw,  Mr.  A.,  Riddings,  Derbyshire. 

Shaw,  Mr.  J.  W.,  4,  Edwardes  Terrace,  Kensington,  W. 

Shearer,  Mr,  J.,  Medical  Hall,  Kelso,  Roxburghshire,  N.B. 

Sheristone,  J.  C,  F.R.M.S.,  13,  High  Street,  Colchester. 

Shenstone,  W.  A.,  F.I.C.,  F.C.S.,  Clifton  College,  Bristol. 

Shepheard,  Mr.  T.,  12,  Bridge  Street  Row,  Chester. 

Shepherd,  Mr.  G.  J.,  76,  College  Street,  Aberdeen. 

Shepherd,  Mr.  J.  W.,  Settle. 

Sherlock,  Mr.  T.,  Market  Place,  St.  Helen's,  Lanes. 

Sherriff,  Mr.  G.,  Paignton,  South  Devon. 

Shields,  Mr.  J.,  Alsager,  Cheshire. 

Shillinglaw,  Mr.  W.,  L.D.S.,  33,  Hamilton  Square,  Birkenhead. 

Shirtliff,  Mr.  W.,  66,  Goldhawk  Road,  Shepherd's  Bush,  W. 

Siebold,  L.,  F.I.C.,  F.C.S.,  Carr  Bank,  Walmersley,  near  Bury,  Lanes. 

Sillitoe,  Mr.  F.  S.,  Station  Road,  Redhill,  Surrey. 

Silson,  Mr.  R.  W.,  113,  Church  Street,  Manningham,  Bradford. 

Silverlock,  Mr.  H.  T.,  92,  Blackfriars  Road,  S.E. 

Silvers,  Mr.  F.  T.,  25,  Camberwell  Green,  Camberwell,  S.E. 

Sim,  Mr.  J.,  54,  Castle  Street,  Aberdeen. 

Simms,  Mr.  R.  J.,  3,  Ramshill  Road,  South  Cliff,  Scarborough. 

Simpkins,  Mr.  J.,  Minchinhampton. 

Simpson,  Mr.  A.,  9,  Melbourne  Street,  Stalybridge. 
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Simpson,  Mr.  A.  H.,  The  Cross,  Forfar. 

Simpson,  Mr.  D.  0.,  Heanor. 

Simpson,  Mr.  G.,  Music  Hall  Buildings,  Peterhead. 

Simpson,  Mr.  H.  D.,  2,  New  Street,  Louth. 

Simpson,  Mr.  E.,  16,  Henry  Street,  Dublin. 

Simpson,  Mr.  E.  G.,  Stowmarket. 

Simpson,  Mr.  T.,  Bloxham,  Banbury,  Oxon. 

Simpson,  Mr.  W.,  421,  New  City  Eoad,  Glasgow. 

Sinclair,  Mr.  E.,  Invergordon,  N.  B. 

Skinner,  Mr.  M.  H.,  Keelby,  near  Ulceby,  Lines. 

Skoulding,  Mr.  W.,  Wymondham,  Norfolk. 

Slade,  Mr.  J.,  Tenbury. 

Slater,  Mr.  A.,  South  Street,  New  Whittington,  Derbyshire. 

Slater,  Mr.  J.,  76,  Bedford  Street,  Leicester. 

Slater,  Mr.  J.,  Sadler  Street,  Wells,  Somerset. 

Slater,  Mr.  T.,  Stone,  Staffordshire. 

Smeeton,  Mr.  W.,  26,  Commercial  Street,  Leeds. 

Smiles,  Mr.  J.,  3,  Brandon  Terrace,  Edinburgh. 

Smith,  Mr.  A.,  60,  Acres  Lane,  Stalybridge. 

Smith,  Mr.  A.  J.,  47,  North  Street,  Taunton. 

Smith,  Mr.  A.  W.,  93,  High  Street,  Eye,  Sussex. 

Smith,  Mr.  C,  50,  Harley  Eoad,  Kennington  Lane,  S.E. 

Smith,  Mr.  D.,  Market  Place,  Stroud,  Gloucestershire. 

Smith,  E.,  F.C.S.,  8,  The  Strand,  Torquay. 

Smith,  Mr.  E.,  283,  Liverpool  Eoad,  Islington,  N. 

Smith,  Mr.  E.  M.,  34,  St.  Thomas  Street,  Weymouth. 

Smith,  Mr.  J.  D.,  Magdalen  Street,  Norwich. 

Smith,  Mr.  J.  J.,  619,  Eice  Lane,  Walton,  Liverpool. 

Smith,  Mr.  J.  S.,  15,  Victoria  Place,  Stirling,  N.B. 

Smith,  Mr.  J.  S.  T.  W.,  10,  Alexandra  Eoad,  St.  John's  Wood,  N.W. 

Smith,  Mr.  J.  T.,  17,  Blackburn  Street,  Eadcliffe,  Manchester. 

Smith,  Mr.  J.  W.,  Ia,  Denbigh  Eoad,  Westbourne  Grove,  W. 

Smith,  Mr.  N.,  372,  High  Street,  Cheltenham. 

Smith,  Mr.  N.,  Amersham. 

Smith,  Mr.  P.  S.,  3,  Bellevue  Place,  Edinburgh. 

Smith,  E.,  M.  D.,  Durham  County  Asylum,  Sedgefield,  Ferry  Hill. 

Smith,  Mr.  S.  A.,  102,  Parade,  Leamington. 

Smith,  T.,  L.E.C.S.E.,  Heriot  Hill  House,  Edinburgh. 

Smith,  Mr.  Tenison,  Top  of  Union  Street,  Eyde,  Isle  of  Wight. 

Smith,  Mr.  W.,  48,  Porchester  Eoad,  W. 

Smith,  Mr.  W.  F.,  280,  Walworth  Eoad,  S.E. 

Smith,  Mr.  W.  H.,  36,  St.  George's  Eoad,  Brighton. 

Smithson,  Mr.  J.,  1,  Preston  Eoad,  Brighton. 

Smithurst,  Mr.  J.,  20,  Eobin  Hood  Street,  Nottingham. 

Sneath,  Mr.  T.  D.,  26,  Stodman  Street,  Newark-on-Trent. 

Snoxell,  Mr.  S.,  12,  Haydon  Place,  Guildford. 

Soames,  Mr.  W.,  Wargrave,  near  Henley-on-Thames. 

Southall,  A.,  F.C.S.,  Bull  Street,  Birmingham. 

Southall,  W.,  F.L.S.,  Bull  Street,  Birmingham. 

Southwell,  Mr.  C.  H.,  Boston. 

Sowray,  Mr.  J.,  Petergate,  York. 

Sowray,  Mr.  E.  D.,  58,  Sandy  Lane,  Skelmersdale. 

Spearing,  Mr.  J.,  53,  Above  Bar,  Southampton. 

Speechly,  Mr.  G.,  North  Street,  Bishop  Stortford. 

Spence,  Mr.  J.,  1,  Mounthooly,  Aberdeen,  N.B. 

Spencer,  Mr.  T.,  London  House,  South  Street,  Sleaford,  Linc£. 

Spencer,  Mr.  T.,  Wokingham. 

Spilsbury,  Mr.  J.,  33,  Bath  Street,  Leamington. 

Spinney,  Mr.  F.,  14,  Commercial  Eoad,  Bournemouth. 

Sprackett,  Mr.  W.,  58,  Quayside,  Bristol. 
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Spyer,  Mr.  N.,  1,  Lancaster  Gate,  Hyde  Park,  W. 

Squire,  Mr.  A.,  1,  Bush  Lane,  E.G. 

Squire,  P.  W.,  F.L.S.,  F.C.S.,  413,  Oxford  Street,  W 

Stable,  Mr.  E.  H.,  92,  Drayton  Park,  Highbury,  N. 

Stacey,  H.  G.,  F.C.S.,  300,  High  Holborn,  W.C. 

Stacey,  Mr.  S.  LI.,  300,  High  Holborn,  W.C. 

Stafford,  Mr.  W.,  10,  Northgate  Street,  Gloucester. 

Stainer,  Mr.  J.,  59,  Sandgate  Road,  Folkestone. 

Stammwitz,  Miss  L.,  42,  Askew  Eoad,  Uxbridge  Road,  W. 

Stamp,  Mr.  E.  B.,  High  Street,  Hampstead,  N.W. 

Stanford,  E.  C.  G.,  F.C.S.,  Glenwood,  Dalmuir,  Glasgow. 

Stangroom,  Mr.  A.,  Whissonsett,  near  Dereham,  Norfolk. 

Stanley,  Mr.  H.,  72,  The  Parade,  Leamington. 

Stanley,  Mr.  T.,  Whalley  Road,  Accrington. 

Stansfield,  Mr.  R.,  85,  Haverstock  Hill,  N.W. 

Stanswood,  Mr.  J.,  277,  Commercial  Road,  Landport. 

Stanway,  Mr.  W.  H.,  E^ngton,  Herefordshire. 

Staples,  Mr.  E.,  West  Street,  Wilton. 

Stapleton,  Mr.  J.,  15,  Wendover  Road,  Harlesden,  N.W. 

Starkie,  Mr.  R.  S.,  126,  Strand,  W.C. 

Stedman,  Mr.  W.,  76,  High  Street,  Ashford,  Kent. 

Stenson,  Mr.  J.,  High  Street,  Camden  Town,  N.W. 

Stephen,  Mr.  J.  W.,  88,  Duff  Street,  Macduff,  Banffshire. 

Stephenson,  Mr.  F.,  16,  Howe  Street,  Edinburgh. 

Stephenson,  Mr.  J.  B.,  48,  Frederick  Street,  Edinburgh. 

Stephenson,  Mr.  J.  N.,  High  Street,  Heckmondwike. 

Stephenson,  Mr.  S.,  Llyn-y-mawr,  Holywell,  Fhntshire. 

Stevens,  Mr.  P.  A.,  72,  Mansfield  Road,  N.W. 

Stevenson,  Mr.  J.  C,  The  Strand,  Todmorden. 

Stevenson,  Mr.  J.,  1,  Baxtergate,  Whitby. 

Stevenson,  T.,  M.D.,  F.I.C.,  F.C.S.,  45,  Gresham  Road,  S.W 

Stewart,  Mr.  D.,  Albert  Street,  Kirkwall,  N.B. 

Stewart,  Mr.  J.,  8,  Cadzow  Street,  Hamilton. 

Stewart,  Mr.  J.,  Watergate,  Grantham. 

Stickland,  Mr.  W.  H.,  23,  Cromwell  Place,  S.W. 

Stiles,  Mr.  M.  H.,  2,  French  Gate,  Doncaster. 

Stiling,  Mr.  J.  E.,  4,  Courtenay  Street,  Newton  Abbot. 

Stoakes,  Mr.  B.  M.,  16,  Whltefriargate,  Hull. 

Stobbs,  Mr.  R.,  Alma  Place,  Cleveland  Road,  North  Shields. 

Stoker,  G.  N.,  F.I.C.,  The  Laboratory,  Somerset  House,  W.C. 

Stones,  Mr.  W.,  113,  Market  Street,  Manchester. 

Storey,  Mr.  E.  H.,  42,  Castle  Street  East,  Oxford  Street,  W. 

Storie,  Mr.  R.,  Dalkeith,  N.B. 

Storrar,  Mr.  D.,  228,  High  Street,  Kirkcaldy. 

Stott,  W.,  Ph.D.,  D.Sc,  Sowerby  Bridge. 

Strachan,  Mr.  A.,  138,  Rosemount  Place,  Aberdeen. 

Strachan,  Mr.  J.  E.,  34,  Upper  Kirkgate,  Aberdeen. 

Streater,  Mr.  J.  H.,  3,  Sloane  Street,  S.W. 

Strickett,  Mr.  J.,  161,  St.  George's  Road,  Peckham,  S.E. 

Strongitharm,  Mr.  W.  G.,  Loampit  Hill,  Lewisham,  S.E. 

Stroud,  Mr.  J.,  Chesterfield  House,  Ashley  Hill,  Bristol. 

Stuart,  C.  E.,  B.Sc,  29,  Mosley  Street,  Newcastle-on-Tyne. 

Stuart,  Mr.  J.  E.,  180,  New  Bond  Street,  W. 

Sumner,  Mr.  J.,  High  Street,  Coleshill. 

Sumner,  Mr.  R.,  50a,  Lord  Street,  Liverpool. 

Sutcliffe,  Mr.  G.  H.,  13,  St.  James  Street,  Bacup. 

Sutton,  F.,  F.I.C.,  F.C.S.,  Bank  Plain,  Norwich. 

Swan,  J.  W.,  F.I.C.,  F.C.S.,  Lauriston,  Bromley,  Kent. 

Swingburn,  Mr.  R.  H.,  33,  Broad  Street,  South  Molton,  Devon. 

Swinn,  Mr.  C,  125,  Upper  Moss  Lane,  Hulme,  Manchester. 
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Swinnerton,  Mr.  W.,  67,  High  Street,  Princes  End,  Tipton. 
Swire,  Mr.  J.,  King  Cross,  Halifax. 

Sykes,  Mr.  H.,  Commercial  Square,  Mold  Green,  Huddersfield. 
Sykes,  Mr.  T.  H.,  Church  Street,  Southport. 
Symes,  Dr.  C,  14,  Hardman  Street,  Liverpool. 
Symington,  Mr.  T.,  13,  Dundas  Street,  Edinburgh. 
Symons,  W.,  F.C.S.,  26,  Joy  Street,  Barnstaple. 
Symons,  W.   H.,    F.R.M.S.,    F.C.S.,    130,  Fellow's    Eoad,    South 
Hampstead,  N.W. 

Tamplin,  Mr.  E.  C,  Kingston-on-Thames. 
Tanner,  Mr.  A.  E.,  Tottenham  High  Cross,  E. 
Taplin,  Mr.  W.  G.,  91,  Hampstead  Eoad,  N.W. 
Tate,  Mr,  J.  L.     Address  unknown. 
Taubman,  Mr.  R.,  33,  Southampton  Eow,  W.C. 
Taylor,  Mr.  A.,  London  Eoad,  St.  Leonards-on-Sea. 
Taylor,  Mr.  C,  11,  Breeze  Hill,  Walton,  Liverpool. 
Taylor,  Mr.  E.,  24,  Yorkshire  Street,  Eochdale. 
Taylor,  F.,  M.D.,  Guy's  Hospital,  S.E. 

Taylor,  G.  S.,  F.C.S.,  13,  Queen's  Terrace,  St.  John's  Wood,  N.W. 
Taylor,  Mr.  J.,  13,  Baker  Street,  W. 
Taylor,  Mr.  John,  The  Belgrave  Pharmacy,  Torquay. 
Taylor,  Mr.  J.  B.,  19,  High  Street,  Bedford. 
Taylor,  Mr.  J,  H.,  James  Street,  Harrogate. 

Taylor,  Mr.  J.  W.,  Belvoir  Pharmacy,  128,  Dereham  Eoad,  Norwich. 
Taylor,  Mr.  E.  E.,  11,  Gloucester  Eoad,  Birkdale  Park,  Southport. 
Taylor,  Mr.  S.,  178,  Dalton  Eoad,  Barrow-in-Furness. 
Taylor,  Mr.  S.,  70,  Great  George  Street,  Leeds. 
Taylor,  Mr.  T.,  Newport  Pagnell. 
Taylor,  Mr.  W.  G.,  Charford  Mill,  Bromsgrove. 
Telfer,  Mr.  H.  V.,  High  Street,  Bruton,  Somerset, 
Terry,  Mr,  T.,  1,  Egerton  Crescent,  Withington,  Manchester. 
Thatcher,  Mr.  T,,  257,  Catherine  Street,  Ashton-under-Lyne. 
Thomas,  Mr.  H.,  St.  Leonards-on-Sea. 
Thomas,  Mr.  H.  J.,  Landore,  Swansea. 
Thomas,  Mr.  J.,  Bridge,  Canterbury,  Kent. 
Thomas,  Mr.  J.  D.  D.,  144,  Ashley  Eoad,  Bristol. 
Thomas,  Mr.  J.  E,,  2,  Christina  Street,  Swansea, 
Thomas,  Mr.  J.  P.,  5,  Great  Dark  Street,  Aberystwyth. 
Thomas,  Mr.  E.,  143,  High  Street,  Merthyr. 
Thomas,  Mr.  T.  E.,  Burry  Port. 
Thomas,  Mr.  W.,  Builth,  Breconshire. 
Thomas,  Mr.  W.  J.,  9,  Commercial  Place,  Aberdare. 
Thompson,  Mr.  A.,  51,  English  Street,  Carlisle. 
Thompson,  Mr.  A.,  146,  Upper  Eiehmond  Eoad,  Putney,  S.W. 
Thompson,  Mr.  C,  Stratford  Eoad,  Sparkbrook,  Birmingham. 
Thompson,  Mr,  C,  T.  S,,  Lodge  Lane,  Princes  Park,  Liverpool. 
Thompson,  Mr.  G,,  Alston. 
Thompson,  Mr.  H.,  101,  Southwark  Street,  S.E, 
Thompson,  Mr.  H.  A.,  22,  Worship  Street,  Finsbury  Square,  E.G. 
Thompson,  Mr.  H.  C,  113,  Edge  Lane,  Liverpool. 
■  Thompson,  Mr.  J.,  11,  Aldersgate  Street,  E,C. 
Thompson,  Mr,  J.,  58,  Hanover  Street,  Liverpool. 
Thompson,  Mr.  J.,  High  Street,  Knaresboro',  Yorkshire, 
Thompson,  Mr.  J,  S,,  Sutton  Coldfield,  near  Birmingham. 
Thompson,  Mr,  L.,  Lisnaskea,  Ireland, 
Thompson,  Mr,  M.  F.,  17,  Gordon  Street,  Glasgow. 
Thompson,  Mr.  T.,  35,  George  Street,  Edinburgh. 
Thompson,  Mr.  T.,  Finkle  Street,  Eiehmond,  Yorks. 
Thomson.  Mr.  C,  Elie,  Fife. 
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Thomson,  W.,  F.I.C.,  F.E.S.E.,  Koyal  Institution,  Manchester. 

Thorburn,  Mr.  H.,  3,  Newgate  Street,  Bishop  Auckland. 

Thorn,  Mr.  J.  J.,  225,  Oxford  Street,  W. 

Thornton,  Mr.  H.,  136,  Leeds  Koad,  Bradford. 

Thorp,  Mr.  J.,  Heaton  Moor  Koad,  Heaton  Chapel,  near  Stockport. 

Thorp,  W.,  junr.,  B.Sc,  F.I.C.,  39,  Sandringham  Koad,  Kingsland,  E. 

Thresh,  J.  C,  D.Sc.  (Lond.),  11,  Eagle  Parade,  Buxton,  Derbyshire. 

Thrower,  Mr.  E.  A.,  Diss. 

Thurland,  Mr.  H.,  41,  St.  Giles  Koad,  Oxford. 

Thurlby,  Mr.  G.,  High  Street,  Gorleston,  Yarmouth. 

Thwaites,  Mr.  F.,  Albert  Hill,  Bishop  Auckland. 

Tichborne,  Prof.  C.  K.  C,  Ph.D.,  F.I.C.,  F.C.S.,  15,  North  Great 

Georges  Street,  Dublin. 
Tilden,  Prof  .W.  A.,D.Sc.,F.R.S.,etc.,  The  Mason  College,  Birmingham. 
Tilsley,  Mr.  J.,  Berriew,  Montgomeryshire,  North  Wales. 
Tilsley,  Mr.  K.,  Caersws  K.S.O.,  Montgomery. 
Tily,  Mr.  C.  A.,  45,  Maida  Vale,  W. 

Tipping,  Mr.  T.  J.  W.,  155,  High  Street,  Stoke  Newington,  N. 
Tipton,  Mr.  St.  J.,  St.  George's,  Wellington,  Salop. 
Tirrell,  Mr.  J.,  Market  Square,  Hanley. 
Tocher,  Mr.  G.,  Helensburgh. 
Todd,  Mr.  J.,  4,  Annandale  Street,  Edinburgh. 
Tomlinson,  Mr.  J.  C,  9,  Park  Terrace,  Fulwood,  near  Preston. 
Toone,  Mr.  J.  A.,  27,  Old  Christchurch  Koad,  Bournemouth. 
Towerzey,  Mr.  A.,  51,  Koyal  York  Crescent,  Clifton,  Bristol. 
Townsend,  Mr.  C,  4,  Union  Street,  Bristol. 
Townson,  Mr.  W.,  2,  Kussell  Street,  Liverpool. 
Tremeer,  Mr.  J.  J.,  65,  Boutport  Street,  Barnstaple. 
Trick,  Mr.  W.  B.,  92,  Green  Lanes,  Stoke  Newington,  N. 
Trigg,  Mr.  J.  W.,  Barton  Street,  Gloucester. 
Troake,  Mr.  K.  J.,  126,  White  Ladies'  Road,  Clifton,  Bristol. 
Troake,  Mr.  W.  H.,  Kingsbridge,  Devon. 
Troke,  Mr.  C,  82,  City  Koad,  E.C. 
Troughton,  Mr.  C,  72,  Old  Hall  Street,  Liverpool. 
Truman,  Mr.  H.  V.,  Thames  Street,  Sunbury. 
Tucker,  Mr.  H.  S.,  139,  Great  Hampton  Row,  Birmingham. 
Tudor,  Mr.  W.  P.,  Priory  Villa,  Brecon. 

Tully,  Mr.  J.,  senr..  Glen  Vue  Works,  East  Grinstead,  Sussex. 
Tupholme,  Mr.  E.  H.,  394,  King's  Road,  Chelsea,  S.W. 
Tupholme,  Mr.  J.  T.,  1,  Coleherne  Terrace,  West  Brompton,  S.W. 
Turnbull,  Mr.  H.  J.,  Tavistock  Place,  Sunderland. 
Turner,  Mr.  A.,  74,  Loveburn  Street,  Dumfries,  N.B. 
Turner,  Mr.  C.  E.,  14,  Bury  Street,  Great  Russell  Street,  W.C. 
Turner,  H.,  M.R.C.S.,  1,  Spotland  Road,  Rochdale. 
Turner,  Mr.  J.,  Chemical  Works,  Queen's  Ferry,  Flintshire. 
Turner,  Mr.  J.,  15,  Fore  Street,  Hexham. 
Turner,  Mr.  J.,  16,  Market  Square,  Aylesbury. 
Turner,  Mr.  J.,  118,  Princess  Buildings,  The  Moor,  SheflSeld. 
Turner,  Mr.  R.  C,  7,  Park  Hall  Place,  East  End,  Finchley,  N. 
Turner,  Mr.  R.,  Oundle,  Northamptonshire. 
Turner,  Mr.  W.  S.,  225,  Oxford  Street,  Manchester. 
Turton,  Mr.  Wm.,  93  &  95,  St.  Peter's  Street,  Leeds. 
Turney,  Mr.  S.  B.,  183,  Union  Street,  Plymouth. 
Tntton,  Mr.  J.,  7,  Lower  Hillgate,  Stockport. 
Twemlow,  Mr.  R.,  91,  Upper  Brook  Street,  Manchester. 
Twiss,  Mr.  W.,  Hunstanton,  Norfolk. 
Tyler,  Mr.  T.,  Comberton  Hill,  Kidderminster. 
Tyrer,  Mr.  P.,  70,  Long  Lane,  Borough,  S.E. 
Tyrer,  T.,  F.I.C.,  F.C.S.,  Garden  Wharf»  Battersea,  S.W. 
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Umney,  C,  F.I.C.,  F.C.S.,  50,  Southwark  Street,  S.E. 

Umney,  Mr.  J.  C,  Eardley  House,  Laurie  Park,  Sydenham,  S.E. 

Upton,  Mr.  E.  J.,  Wallingford,  Berks. 

Urwick,  Mr.  W.  W.,  60,  St.  George's  Eoad,  Pimlico,  S.W. 

Vennall,  Mr.  G.,  Cranleigh,  Guildford. 

Vincent,  Mr.  P.,  jun.,  Walham  Green,  S.W. 

Vince,  Mr.  J.,  37,  Cheapside,  Lancaster. 

Virgo,  Mr.  C,  The  Foregate,  Worcester. 

Voce,  Mr.  W.  G.,  52,  Halesowen  Road,  Netherton,  near  Dudley. 

Waddington,  Mr.  H.,  Market  Street,  Thornton,  near  Bradford. 

Wakefield,  Mr.  C.  H.,  Blackmore  House,  Malvern  Wells. 

Wakeham,  Mr.  C,  Helston. 

Wales,  Mr.  J.  C,  Hemsworth,  Yorkshire. 

Walker,  Mr.  B.  A.,  26,  Clapham  Eoad,  S.W. 

Walker,  Mr.  C,  8,  Cannon  Street  Eoad,  E. 

Walker,  J.  F.,  M.A.,  F.I.C.,  F.C.S.,  16,  Gilligate,  York. 

Wallace,  Mr.  W.,  89,  St.  Vincent  Street,  Glasgow. 

Wallwork,  Mr.  J.,  94,  Elliott  Street,  Tyldesley,  near  Manchester. 

Walton,  Mr.  E.,  High  Street,  Maidenhead. 

Wand,  Mr.  S.,  Haymarket,  Leicester. 

Ward,  G.,  F.I.C,  F.C.S.,  39,  Aire  Street,  Leeds. 

Ward,  Mr.  J.,  39,  Eastgate  Street,  Gloucester. 

Ward,  Mr.  J.  S.,  58,  Saltoun  Eoad,  Brixton,  S.W. 

Ward,  W.,  F.C.S.,  Sheffield  Moor,  Sheffield. 

Warren,  Mr.  W.,  24,  Eussell  Street,  Covent  Garden,  W.C. 

Warrick,  Mr.  F.  W.,  Old  Swan  Lane,  E.G. 

Waterall,  Mr.  G.  E.,  Chapel  Bar,  Nottingham. 

Waterhouse,  Mr.  J.,  Ashton-under-Lyne. 

Watkinson,  Mr.  J.  W.,  Market  Street,  Farnworth,  Bolton. 

Watson,  Mr.  J.  E.  H.,  Eose  Corner,  Norwich. 

Watson,  Mr.  M.,  3,  Summerhill  Street,  Newcastle-on-Tyne. 

Watson,  Mr.  S.,  176,  High  Street,  Hounslow. 

Watson,  Mr.  T.  D.,  23,  Cross  Street,  Finsbury,  E.G. 

Watts,  Mr.  J.,  Dudley  Hill,  Bradford,  Yorks. 

Watts,  Mr.  W.  M.,  32,  Lower  Whitecross  Street,  E.G. 

Waud,  Mr.  T.,  30,  Layerthorpe,  York. 

Wealthall,  Mr.  A.,  156,  Great  Jackson  Street,  Hulme,  Manchester. 

Webb,  Mr.  E.  A.,  60,  Bartholomew  Close,  E.G. 

Webb,  Mr.  E.  C.,  Medical  Hall,  Wexford. 

Weld,  Mr.  C.  C.,  Messrs.  Burroughs,  Willeome  &  Co.,  Snow  Hill 

Buildings,  Holborn  Viaduct,  E.G. 
Wellcome,  Mr.  H.  S.,  7,  Snow  Hill,  Holborn  Viaduct,  E.G. 
Wells,  Mr.  J.,  52,  Upper  Sackville  Street,  Dublin. 
Wells,  Mr.  W.  F.,  junr.,  20,  Upper  Baggot  Street,  Dublin. 
West,  Mr.  E.  E.,  12,  Strand,  Dawlish. 
West,  Mr.  T.,  61,  Chester  Eoad,  Stretford,  Manchester. 
West,  Mr.  W.,  15,  Horton  Lane,  Bradford. 
Westlake,  Mr.  J.,  4,  High  Street,  Sutton. 
Weston,  Mr.  C,  2,  High  Street,  Ventnor,  Isle  of  Wight. 
Weston,  Mr.  S.  J.,  151,  We&tbourne  Terrace,  W. 
Westrup,  Mr.  J.  B.,  76,  Kensington  Park  Eoad,  W. 
Wheeldon,  Mr.  J.,  241,  Stockport  Eoad,  Manchester. 
Wheeldon,  Mr.  W.  H.,  High  Street,  Knighton,  Eadnorshire. 
Wheeler,  Mr.  G.,  143,  Hackney  Eoad,  E. 
Wheeler,  Mr.  J.  W.,  1,  Jermyn  Street,  St.  James's,  S.W. 
White,  Mr.  E.  A.,  Mayfield,  Sussex. 
White,  Mr.  F.,  London  Eoad,  Nottingham. 
White,  Mr.  G.,  115,  HaU  Street,  Dudley.  .... 
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White,  Mr.  J.  F.,  13,  Blenheim  Terrace,  Leeds. 

White,  Mr.  J.  S.,  57,  Guthrie  Port,  Arbroath,  N.B. 

White,  Mr.  W.  E.,  Cuckfield,  Sussex. 

Whitfield,  J.,  F.C.S.,  113,  Westborough,  Scarborough. 

Whitla,  Mr.  M.  E.,  Medical  Hall,  Monaghan. 

Whitla,  W.,  M.D.,  L.A.H.,  College  Square  North,  Belfast. 

Whitmore,  Mr.  W.  T.,  7,  Arlington  Street,  Piccadilly,  S.W. 

Whitrow,  Mr.  B.,  15,  St.  John's  Koad,  Tunbridge  Wells. 

Whittaker,  Mr.  E.,  32,  Kegent  Eoad,  Salford,  Lanes. 

Whittle,  Mr.  S.,  Leigh,  Lancashire. 

Whittles,  Mr.  H.,  44,  Wheeler  Street,  Lozells,  Birmingham. 

Whitworth,  Mr.  J.,  88,  Portland  Street,  Southport. 

Whysall,  Mr.  W.,  Grantham. 

Whyte,  Mr.  J.  S.,  57,  Guthrie  Port,  Arbroath,  N.B. 

Wigg,  Mr.  H.  J.,  225,  Oxford  Street,  W. 

Wiggins,  Mr.  H.,  236,  Southwark  Park  Koad,  Bermondsey,  S.E. 

Wild,  Mr.  F.,  285,  Oxford  Street,  Manchester. 

Wild,  Mr.  J.,  Clarendon  Place,  Hyde,  Cheshire. 

Wilford,  Mr.  J.,  7,  Lower  Parliament  Street,  Nottingham. 

Wilkinson,  Mr.  B.  J.,  1,  Middleton  Eoad,  Kingsland,  E. 

Wilkinson,  Mr.  G.,  267,  Waterloo  Eoad,  Manchester. 

Wilkinson,  Mr.  T.,  270,  Eegent  Street,  W. 

Wilkinson,  Mr.  W.,  51,  Lambeth  Walk,  S.E. 

Wilkinson,  Mr.  W.,  263,  Cheetham  Hill,  Manchester. 

Wilkinson-Newsholme,  Mr.  G.  T.,  74,  Market  Place,  Sheflaeld. 

Will,  Mr.  W.  W.,  Ossory  Villa,  Ossory  Eoad,  London,  S.E. 

Willan,  Mr.  E.,  6,  Market  Street,  XJlverston. 

Willan,  Mr.  W.,  3,  Friargate,  Preston,  Lanes. 

Willey,  Mr.  W.,  New  Clee,  Grimsby. 

Williams,  Mr.  C.  E.,  38,  St.  Peter's  Eoad,  Great  Yarmouth. 

Williams,  Mr.  E.,  Cerrig-y-Druidion,  Denbighshire. 

Williams,  Mr.  E.,  10,  Wrexham  Street,  Mold. 

Wilhams,  Mr.  H.,  146,  Bradford  Street,  Birmingham. 

WilHams,  J.,  F.I.C.,  F.C.S.,  16,  Cross  Street,  Hatton  Garden,  E.G. 

Wilhams,  Mr.  J.,  Victoria  Eoad,  Aldershot. 

Williams,  Mr.  J.  D.,  Turret  House,  Bodmin,  Cornwall. 

Wilhams,  Mr.  J.  V.,  95,  Old  Town  Street,  Plymouth. 

WiUiams,  Mr.  J.  W.,  6,  Giltspur  Street,  E.C. 

Wilhams,  M.  Whitley,  F.I.C.,  F.C.S.    Address  unknown. 

Williams,  Mr.  E.,  St.  Clears,  Carmarthenshire. 

WiUiams,  Mr.  T.,  11,  Bute  Street,  Cardiff. 

Williams,  Mr.  T.  H.,  125,  Fortess  Eoad,  N.W. 

Williams,  Mr.  W.,  265,  Crown  Street,  Liverpool. 

Williams,  Mr.  W.,  80,  Upper  Street,  Islington,  N. 

WiUiams,  Mr.  W.  J.,  123,  Cannon  Street,  E.C. 

Williamson,  Mr.  W.  H.,  54,  Dantzic  Street,  Manchester. 

WiUis,  Mr.  C,  55,  High  Street,  King's  Lynn. 

Willmott,  Mr.  W.,  King's  CoUege  Hospital,  W.C. 

Willmott,  Mr.  W.     Address  unkoown. 

Wills,  Mr.  G.  S.  V.,  Trinity  Square,  S.E. 

WUson,  Mr.  C.  F.,  23,  Liverpool  Eoad,  Stoke-on-Trent. 

Wilson,  Mr.  E.,  Silverdale,  Staffordshire. 

Wilson,  Mr.  J.,  General  Infirmary,  Derby. 

Wilson,  Mr.  J.,  Penrith,  Cumberland. 

Wilson,  Mr.  J.,  11,  George  Street,  Bath. 

Wilson,  Mr.  J.  H.,  6,  West  Park,  Harrogate. 

Wilson,  Mr.  James  Milton,  16,  Leven  Street,  Edinburgh. 

Wilson,  Mr.  T.,  Stowmarket. 

WUson,  Mr.  T.  W.,  Bootham,  York. 

Wing,  Mr.  G.  N.,  Melton  Mowbray. 
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Wing,  Mr.  Lewis,  Chislehurst,  W.  Kent. 

Wink,  Mr.  J.  A.,  The  Nest,  East  End,  Finchley. 

Wise,  Mr.  J.  N.,  14  &  15,  Claypath,  Durham. 

Wood,  Mr.  A.,  New  Brentford. 

Wood,  Mr.  C.  G. ,  64,  Coppice  Street,  Oldham. 

Wood,  C.  H.,  F.I.C,  E.C.S.,  Mildmay  Chambers,  82,  Bishopsgate 

Street,  E.G. 
Wood,  Mr.  E.,  50,  High  Street,  Windsor. 
Wood,  Mr.  E.,  25,  Mill  Street,  Macclesfield. 

Woodcock,  E.  C,  F.I.C,  F.C.S.,  69,  Bromfield  Eoad,  Clapham,  S.W. 
Woodland,  J.,  F.L.8.,  F.C.S.,  Oaklands,  Westhall  Eoad,  Lordship 

Lane,  S.E. 
Woodward,  Mr.  J.  L.,  Bridgewater. 
Woolford,  Mr.  J.,  61,  Kirkgate,  Leeds. 
Woolley,  Mr.  G.,  Sparkenhoe  Street,  Leicester. 
WooUey,  Mr.  G.  8.,  69,  Market  Street,  Manchester. 
Woolley,  Mr.  Harold,  69,  Market  Street,  Manchester. 
Woolley,  Mr.  Hermann,  Knowsley  Street,  Cheetham,  Manchester. 
Woolrich,  Mr.  C.  B.,  Uttoxeter,  Staffs. 
Wootton,  Mr.  A.  C,  42,  Cannon  Street,  E.G. 
Wootton,  Mr.  P.,  Market  Place,  Luton,  Beds. 
Worfolk,  Mr.  G.  W.,  Brook  Street,  Ilkley. 
Worth,  Mr.  E.,  Town  Hall,  Bournemouth. 
Wright,  A.,  A.K.C.,  8,  Bentinck  Crescent,  Elswick  Eoad,  Newcastle- 

on-Tyne. 
Wright,  C.  E.  A.,D.Sc.,  F.E.S.,  F.I.C,  F.CS.,  St.  Mary's  Hospital,  W. 
Wright,  Mr.  G.,  102,  High  Street,  Burton-on-Trent. 
Wright,  Mr.  T.  D.,  26,  Chapel  Street,  Southport. 
Wyatt,  Mr.,  H.,  20,  Derby  Eoad,  Bootle,  Liverpool. 
Wyborn,  J.  M.,  F.CS.,  59,  Moorgate  Street,  E.C 
Wyles,  Mr.  W.,  1,  New  Bridge,  Dover. 
Wyley,  Mr.  W.  F.,  Hertford  Street,  Coventry. 
Wylie,  Mr.  D.  N.,  1,  South  College  Street,  Edinburgh. 
Wyman,  Mr.  J.,  Charles  Street,  Farringdon  Eoad,  E.G. 
Wynne,  Mr.  E.  P.,  7,  Pier  Street,  Aberystwith. 

Yates,  Mr.  D.,  32,  Darwen  Street,  Blackburn. 
Yates,  Mr.  F.,  64,  Park  Street,  Southwark,  S.E. 
Yates,  Mr.  G.  A.,  Birch  Villa,  Lees,  via  Oldham. 
Yates,  Mr.  E.,  64,  Park  Street,  Southwark,  S.E. 
Yeomans,  Mr.  J.,  22,  Petty  Cury,  Cambridge. 
Yorath,  Mr.  T.  V.,  Canton,  Llandaff. 
Young,  Mr.  J.,  20,  High  Street,  Newport,  Mon. 
Young,  Mr.  J.,  Folds  Eoad,  Bolton. 
Young,  Mr.  J.,  Elgin. 

Young,  J.  E.,  F.CS.,  Sankey  Street,  Warrington. 
Young,  Mr.  J.  E.,  17,  North  Bridge,  Edinburgh. 
Young,  Mr.  E.  F.,  New  Barnet. 


NOTICE. 

Members  are  requested  to  report  any  inaccuracies  in  these  lists 

hy  letter,  addressed  as  follows : — 

The  Secretary, 

Brit.  Pharm.  Conf., 

17,  JBloomshury  Square, 

London,  W.O, 


SOCIETIES  AND  ASSOCIATIONS 

INVITED    TO    SEND    DELEGATES    TO    THE    ANNUAL   MEETING. 


The  Pharmaceutical  Society  of  Great  Britain. 

The  North  British  Branch  of  the  Pharmaceutical  Society  of  Great  Britain. 

The  Pharmaceutical  Society  of  Ireland. 

Aberdeen. — Society  of  Chemists  and  Druggists  (1839).  Mr.  A.  Strachan,  48, 
Kichmond  Street,  Aberdeen. 

Arbroath. — Chemists'  Association  (1874).    Mr.  D.  A.  Cargill. 

Ashton-under-Lyne. — Ashton-under-Lyne  and  Dunkinfield  Chemists'  Associa- 
tion (1869).     Mr.  E.  Fisher,  106,  Stamford  Street,  Ashton.under-Lyne. 

Birmingham. — Midland  Counties  Chemists'  Association  (1869).  Mr.  S.  Dewson, 
90,  New  Street,  Birmingham.  Chemists'  Assistants'  Association  (1868), 
Birmingham. 

Brighton. — Association  of  Pharmacy  (1861).  Mr.  Marshall  Leigh,  46,  Dyke 
Eoad,  Brighton. 

Bristol. — Pharmaceutical  Association  (re-estabUshed  1869).  G.  F.  Schacht, 
F.C.S.,7,  Eegent  Street,  Clifton,  Bristol. 

Colchester. — Association  of  Chemists  and  Druggists  (1845).  Mr.  W.  B.  Cordley, 
Colchester. 

Coventry. — Coventry  and  Warwickshire  Pharmaceutical    Association  (1877). 

Dover. — Chemists'  Association.    Mr.  J.  Wilford. 

Dundee. — Chemists  and  Druggists'  Association  (1868).    Mr.  J.  Kussell,  Dundee 

Edinburgh. — Chemists'  Assistants'  Association.    Mr.  J.  E.  Hill. 

Exeter. — Exeter  Pharmaceutical  Society  (1845).    Mr.  G.  Pasmore,  Exeter. 

Glasgow. — Chemists  and  Druggists'  Association  (1854).    Mr.   J.  Arnot,    34, 
Virginia  Street,  Glasgow. 

Halifax. — Halifax  and  District  Chemists  and  Druggists'  Association  (1868).  Mr. 
J.  B.  Brierley,  Halifax. 

Hastings. — Chemists'  Association  (1884).  Mr.  A.  N.  Beck,  11,  York  Buildings, 
Hastings. 

Hawick. — Pharmaceutical  Association.  Mr.  Thomas  Maben,  5,  Oliver  Place, 
Hawick. 

Hull.— Chemists'  Association  (1868).    Mr.  C.  B.  Bell,  6,  Spring  Bank,  Hull. 

Leeds. — Chemists'  Association  (1862).    Mr.  J.  Hellowell,  88,  West  Street,  Leeds. 

Leicester. — Chemists'  Assistants  and  Apprentices'  Association  (1869).  Mr.  S. 
F.  Burford,  Leicester. 

Lincoln. — Chemists'  Association.    Mr.  C.  F.  Gadd,  200,  High  Street,  Lincoln. 

Liverpool. — Chemists'  Association  (1868).  A.  H.  Samuel,  F.C.S.,  145,  Upper 
Parliament  Street,  Liverpool. 
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London. — Chemists'  Assistants'  Association.    Messrs.  W.  Kushton  and  J.  E. 
Saul,  143,  New  Bond  Street,  W. 

Manchester. — Chemists   and    Druggists'   Association   (1853).     F.   B.   Benger, 
F.C.S.,  7,  Exchange  Street,  Manchester. 

Nottingham. — Nottingham  and  Notts  Chemists'  Association  (1863).     Mr.  C.  A. 
Bolton,  40,  Carlton  Street,  Nottingham. 

Oldham. — Chemists'  Assistants  and  Apprentices'  Association  (1870).    Mr.  C. 
G.  Wood,  Secretary,  Church  Institute. 

Plymouth. — Association  of  Chemists  for  Plymouth,  Devonport,  and  Stonehouse 
(1868).     Mr.  G.  Breeze,  Catherine  Street,  Devonport. 

Preston. — Pharmaceutical  Students'   Society.      Mr.   H.  Denham,   8,  Kegent 
Street,  Preston. 

Scarborough. — Chemists'  Association  (1870).    J.  Whitfield,  F.C.S.,  Soarhorough. 

Sheffield. — Pharmaceutical  and  Chemical  Society  (1869).     Mr.  G.  T.  W.  News- 
holme,  74,  Market  Place,  Sheffield. 

Sunderland. — Chemists'  Association  (1869).   Mr.  J.  Harrison,  33,  Bridge  Street, 
Sunderland. 

Taunton. — Chemists'  Association  (1870).    Mr.  H.  Prince,  Fore  Street,  Taunton. 

York. — Chemists'  Association  (1865).    Mr.  Montague  Folkard,  9,  High  Ousegate, 
York. 


Presentation    Copies    of    the     Year-Book    of    Pharmacy  are 
forwarded  to  the  following  :  — 

Sliiiraries. 

American  Pharmaceutical  Association ;  Chemical  Society  of  London ;  Ecole 
de  Pharmacie,  Montpellier ;  Massachusetts  College  of  Pharmacy;  The 
Mason's  College,  Birmingham;  Missouri  College  of  Pharmacy;  New 
Zealand  Board  of  Pharmacy  ;  North  British  Branch  of  the  Pharmaceutical 
Society ;  Pharmaceutical  Society  of  Great  Britain  ;  Pharmaceutical  Society 
of  Ireland  ;  Pharmaceutical  Society  of  New  South  Wales  ;  Ontario  College 
of  Pharmacy,  Toronto ;  Pharmaceutical  Society  of  Australasia ;  Eoyal 
Society  of  London ;  Societe  de  Pharmacie,  Paris ;  State  of  Illinois  Board 
of  Pharmacy ;  Yorkshire  College  of  Science. 

Probmctal  Associations  (fjabing  Eibtaries). 

Aberdeen  Society  of  Chemists  and  Druggists  ;  Arbroath  Chemists'  Association; 
Brighton  Chemists'  Association  ;  Bristol  Pharmaceutical  Association ;  Col- 
chester Association  of  Chemists  and  Druggists  ;  Coventry  and  Warwickshire 
Pharmaceutical  Association ;  Exeter  Pharmaceutical  Society ;  Glasgow 
Chemists  and  Druggists'  Association ;  Halifax  and  District  Chemists  and 
Druggists'  Association  ;  Hastings  Chemists'  Association ;  Hawick  Chemists' 
Association ;  Hull  Chemists'  Association ;  Leeds  Chemists'  Association ; 
Leicester  Chemists'  Assistants  and  Apprentices'  Association;  Liverpool 
Chemists'  Association  ;  Manchester  Chemists  and  Druggists'  Association  ; 
Midland  Counties  Chemists'  Association  ;  Nottingham  and  Notts  Chemists' 
Association  ;  Oldham  Chemists  and  Druggists'  Assistants  and  Apprentices' 
Association ;  Sheffield  Pharmaceutical  and  Chemical  Association  ;  Sunder- 
land Chemists'  Association ;  York  Chemists'  Association. 

Journals. 

merican  Druggist ;  American  Journal  of  Pharmacy  ;  Archiv  der  Pharmacie  ; 
British  Medical  Journal ;  Canadian  Pharmaceutical  Journal ;  Chemical 
News  ;  Chemist  and  Druggist ;  Journal  de  Pharmacie  d' Anvers ;  Journal  de 
Pharmacie  et  de  Chimie ;  Lancet ;  Medical  Press  and  Circular ;  Medical 
Times  and  Gazette ;  The  Microscope ;  Nature ;  Pharmaceutical  Journal ; 
Pharmaceutische  Centralhalle  ;  Pharmacist ;  K6pertoire  de  Pharmacie  ; 
Revista  Farmaceutica. 

The   FOLLOWING  Journals  are    received  from   their   respective 
Editors  : — 

American  Druggist ;  American  Journal  of  Phanaacy  ;  Archiv  der  Pharmacie ; 
British  Medical  Journal  ;  Canadian  Pharmaceutical  Journal ;  Chemical 
News ;  Chemist  and  Druggist ;  Journal  de  Pharmacie  d' Anvers  ;  Journal 
de  Pharmacie  et  de  Chimie;  Pharmaceutical  Journal;  Pharmaceutical 
Eecord ;  Pharmaceutische  Centralhalle ;  Pharmacist ;  Proceedings  of  the 
American  Pharmaceutical  Association ;  E6pertoire  de  Pharmacie ;  Kevista 
Farmaceutica. 
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PROGRAMME  OF  THE  PROCEEDINGS 

OF   THE 

BRITISH  PHARMACEUTICAL  CONFERENCE 

AT   THE 

TWENTY-SECOND  ANNUAL  MEETING,  ABERDEEN,  1885. 


OFFICERS. 

J.    B.    STEPHENSON. 

Fice=Presilicnts. 

{Who  liave  filled  the  office  of  President.) 


Prof.  BENTLEY,  F.L.S.,  M.U.C.S.,  London. 
H.  B.  BRADY,  P.R.S.,  F.L.S.,  F.O.S.,  New- 

castle-on-Tvne. 
THOS.  B.  GROVES,  F.O.S.,  Weymouth. 
Pbof.    redwood,    Ph.D.,    F.I.C,    F.C.S., 

London. 


F.  B.  BENGER,  F.C.S., 
M.  CARTEIGHE,  F.I.C. 


G.  F.  SOHACHT,  F.C.S.,  Clifton,  Bristol. 
W.  SOUTHALL,  F.L.S.,  Birmingham. 
R.  REYNOLDS,  F.O.S.,  Leeds. 
Peof.    ATTFIELD,    Ph.D.,    F.R.S.,    F.I.C, 

F.C.S.,  London. 
J.  WILLIAMS,  F.I.C,  F.C.S.,  London. 

Uice^Prcsttimts. 

Manchester.  I         C  EKIN,  F.C.S.,  London. 

F.C.S.,  London.      |         J.  P.  KAY,  Aberdeen. 

C.  UMNEY,  F.LC,  F.C.S.,  London. 


i^onorarg  ®rcneral  ^Secrftaries. 

SIDNEY  PLOWMAN,  F.R.CS.,  London. 
JOHN  C.  THRESH,  D.Sc,  F.C.S.,  Buxton. 

3Local  <Sccretarg. 

A.  STRACHAN.  Aberdeen. 

©tijer  Mtmhtxs  at  tfje  fEiecutibe  (iLammitttt, 


Atkiits,  S.  R.,  Salisbury. 

Bell,  J.  A.,  Hastings. 

BoELAND,  J.,  F.CS.,  F.R.M.S.,  Kihnar- 

nock. 
Bbunkee,  J.  E.,  M.A.,  Dublin. 

^utiitors. 

A.  I.  JOSEPH,  St.  Leonards.  |         J.  PATERSON,  Aberdeen. 


Hills,  W.,  F.C.S.,  London. 

DoTT,  D.  B.,  F.R.S.E.,  Edinburgh. 

Natloe,  W.  a.  H.,  F.C.S.,  London. 

Sim,  J.,  Aberdeen. 

Symows,  W.  H.,  F.C.S.,  F.R.M.S.,  London. 


lEtiitor  of  I(car=i3o0fe. 

LOUIS  SIEBOLD,  F.I.C,  F.CS. 

3LockI  Comtnittce. 


.Secretargf. 

PHILIP    PRINCEP. 


Adam,  a.,  Auchterless. 
Adamson,  W.  S.,  Aberdeen. 
Alexander,  W.,  Banff. 
Andrew,  W.,  AlDerdeen. 
Bertie,  J.,  Auchinblae. 
Beverley,  G.,  Keith. 
Broomhead,  G.  E.,  Aberdeen. 
Burnett,  R.,  Fraserburgh. 
Cheyne,  Dr.,  Aberdeen. 
CouTTS,  Chas.,  Aberdeen. 
Crtjickshank,  Q.  p.,  Aberdeen. 
Cruickshank,  J.,  Macduff. 
Davidson,  Charles,  Aberdeen. 
Davidson,  William,  Aberdeen. 
Dunn,  John,  Aberdeen, 
Fbarnside,  John,  Aberdeen. 
Fewtrell,  J. ,  Turriff. 
GiBB,  E.,  New  Byth. 
Giles,  Wm.,  Aberdeen. 
Glover,  W.  K.,  Aberdeen. 
Gordon,  Councillor,  Aberdeen. 


Gordon,  Dr.,  Aberdeen. 
Hall,  K.,  Woodside, 
Hay,  W.,  Alford. 
Johnston,  Dr.,  Aberdeen. 
Johnston,  John,  Aberdeen. 
Kay,  J.  P.,  Aberdeen. 
Lee,  A.  M.,  Strichen. 
Levack,  David,  Aberdeen. 
LuMSDEN,  J.  R.,  Tarves. 
LuNAN,  A.,  Banchory. 
MacAllan,  N.,  Ellon. 
Macgregor,  G.,  Ellon. 
Macquibban,  Dr.,  Aberdeen. 
McRoBBiE,  Dr.,  Aberdeen. 
Mackay,  Wm.,  Aberdeen. 
Mortimer,  D.  A.,  Aberdeen. 
Paterson,  Bailie,  Aberdeen. 
Pater  SON,  Stephen,  Aberdeen. 
Petrie,  J.  J.,  Aboyne. 
PiRiE,  C,  Bothiemay. 
Presslie,  Dr.,  Aberdeen. 


Rae,  a.,  Jnn.,  Banff. 
Reid,  Wm.,  Aberdeen. 
Ritchie,  David,  Aberdeen. 
Robertson,  Dr.,  Aberdeen. 
Ross,  Andrew,  Aberdeen. 
Sangster,  Dean  of  Guild,  Aberdeen, 
Seivwright,  G.,  Cullen. 
Shepherd.  G.  J.,  Aberdeen. 
Shepherd,  W.  H.,  Aberdeen. 
Sim,  James  (Convener),  Aberdeen. 
Simpson,  G..  Peterhead. 
Sinclair,  W.,  Aberdeen. 
Spence,  James,  Aberdeen. 
Strachak,  Alexander  {Secretary), 

Aberdeen. 
Strachan,  J.  E.,  Aberdeen. 
Sutherland,  J.,  Aberdeen. 
Wallace,  W.,  Aberdeen. 
Whyte,  James,  Aberdeen. 
Wyness,  Dr.,  Aberdeen. 


The  Sittings  of  the  Confeeence  weee  held  in  the  Hall  of  the 

YflUM  MEH'S  CHRISTIAN  INSTITUTE,  198,  UNION  STREET,  ABERDEEN. 

Ok  TUESDAY  &  WEDNESDAY,  the  8th  and  9th  SEPT.,  1885, 

Commencing  at  Ralf-'past  Ten  a.m.  each  day. 
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MONDAY,  7tli  SEPTEMBER. 

The  EXECUTIVE  COMMITTEE  met,  according  to  notices  from  the  Honorary 
General  Secretaries,  at  8  p.m.,  in  the  rooms  of  the  Aberdeen  and  North  of 
Scotland  Society  of  Chemists  and  Druggists,  21,  Bridge  Street,  Aberdeen. 


TUESDAY,  8th  SEPTEMBER. 

The  CONFERENCE  met  at  10.30  a.m.,  adjourning  at  1  p.m. ;  and  at  2.30 

p.m.,  adjourning  at  5  p.m. 

®r!tr^r  oi  ^unxntBB. 

Reception  of  Delegates. 

Report  of  Executive  Committee. 

Financial  Statement. 

Report  of  Treasurer  of  the  "  BeU  and  Hills  Library  Fund." 

President's  Address. 

Reading  of  Papers,  and  Discussions  thereon. 

PAPERS. 

1.  The  Assay  of  Atropa  Belladonna.     Part  II.  The  Estimation  of  the  Alkaloids 

in  the  Leaves  of  Atropa  Belladonna.     By  Professor  Wyndham  Dunstan 
and  Francis  Ransom. 

2.  Chemical  Eeport  on  the  Pharmaceutical  Preparations  of  Atropa  Belladonna. 

Part  I.  The  Alcoholic  Extract  of  the  Leaves  of  Atropa  Belladonna.    By 
Professor  Wyndham  Dunstan  and  Francis  Ransom. 

3.  Notes  on  Cotton  Seed  Oil.    By  W.  Gilmour. 

4.  Eucalyptus  Oils.    By  P.  MacEwan. 

5.  Report  on  Pressed  Ergot.    By  J.  Moss,  F.I.C.,  F.C.S. 

6.  Laboratory  Notes.    By  D.  B.  Dott,  F.R.S.E. 

(a).  Caustic  Soda  (Purity  of  Commercial  Samples). 
(&).  Volatility  of  Mercuric  Chloride, 
(c).  Volatility  of  Iodoform. 
(d).  Apomorphia  Hydrochloride:   alleged  presence  in  old  Solutions  of 

Morphia  Muriate :  Tests :  Solubility  in  water, 
(e).  Sulphate  of  Beberine,  B.P. 

7.  Note  on  Santolina  Chamcecyparissus.    By  T.  Maben. 

8.  Practical  Observations  on  Natural  Camphor  Oil.     By  J.  Moss,  F.I.C,  F.C.S. 

9.  Sublimated  Serum  and  Sublimated  Albumen.    By  H.  W.  Jones,  F.C.S. 

10.  Notes  on  the  Detection  of  (Enanthe  Crocata  in  a  case  of  Cattle  Poisoning. 

By  H.  W.  Jones,  F.C.S.,  F.R.M.S. 

11.  Notes  on  Sulphate  of  Quinine.    By  R.  H.  Davies,  F.I.C,  F.C.S. 


There  was  a  mid-day  adjournment  between  1  and  2.30  p.m.,  for  luncheon ; 
and  during  this  interval,  and  at  5  p.m.,  parties  of  members,  under  the  guidance 
of  gentlemen  deputed  by  the  Local  Committee,  visited  various  works  and 
places  of  interest  in  the  city  and  neighbourhood.  At  7  p.m.  the  annual  dinner 
of  the  Aberdeen  and  North  of  Scotland  Society  of  Chemists  and  Druggists  was 
held  at  the  Palace  Hotel,  to  which  visiting  members  of  the  Conference  were 
invited. 
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WEDNESDAY,  9tli  SEPTEMBER. 

The  CONFEKENCE  met  at  10.30  a.m.,  adjourning  from  1  p.m.  till  2.30  p.m. 
The  whole  of  the  business  of  the  Conference  was  completed  this  day  by  about 
5  p.m. 

©rir^r   of  §itstn^ss. 

Eeeeption  of  Delegates. 

Reading  of  Papers,  and  Discussions  thereon. 

PAPERS. 

12.  The  Presence  of  certain  Metallic  Impurities  in  the  Materials  employed  in  the 

Manufacture  of  Aerated  Waters.     By  W.  I.  Macadam,  F.I.C,  F.C.S. 

13.  Analyses  of  Tartar  Emetic.    By  A.  H.  Jackson,  B.Sc,  F.C.S. 

14.  The  Determination  of  Ethyl  Nitrite,  and  the  Change  undergone  by  the  Spirit 

of  Nitrous  Ether  on  keeping.    By  A.  H.  Allen,  F.I.C,  F.C.S. 

15.  The  Assay  of  Amyl  Nitrite.    By  A.  H.  Allen,  F.I.C,  F.C.S. 

16.  Note  on  the  Preparation  of  Amyl  Nitrite.     By  John  Williams,  F.I.C,  F.C.S., 

and  Miles  H.  Smith,  F.C.S. 
16.  Permanent  Solution  of  Ferrous  Iodide.    By  A.  E.  Eobinson,  F.C.S. 

18.  The  Comparative  Strengths  of  Certain  Preparations  of  Ipecacuanha.    By  W. 

A.  H.  Naylob,  F.C.S. 

19.  Quinological  Work  in  the  Madras  Cinchona  Plantations.    By  David  Hooper, 

F.C.S. 

20.  Carmine.    By  M.  Dechan,  F.C.S. 

21.  Ferrum  Tartaratum.    By  E.  Wright. 

22.  Note  on  the  Occurrence  of  Hydrocyanic  Acid  as  a  Fermentation  Product  of 

Linseed  Meal.    By  W.  0.  Sbnier,  F.C.S. 

23.  Notes  on  the   Determination  and  Separation  of  Magnesium  and  Calcium. 

By  Alfred  and  Louis  Siebold,  F.I.C,  F.C.S. 

24.  A  Note  on  some  Insoluble  Phosphates.     By  J.  F.  Burnett,  F.C.S. 

25.  Spurious  Cubebs.    By  W.  Elborne  and  Hf.  Wilson. 

Place  of  Meeting  for  1886. 
Election  of  Officers  for  1885-86. 


There  was  a  mid-day  adjournment  between  1  and  2.30  p.m.  for  luncheon ;  and 
during  the  interval  the  Aberdeen  Comb  Works  were  visited.  At  5  p.m.  other 
places  of  interest  were  seen,  under  the  guidance  of  local  gentlemen. 


THURSDAY,  10th  SEPTEMBER. 

A  large  party  of  members  and  friends,  accompanied  by  the  local  committee 
proceeded  by  special  train  to  Ballater,  and  thence  drove  to  Braemar. 

Abergeldie,  Balmoral,  Invercauld,  and  the  Castle  of  Mar  were  passed  during 
the  Coach  Drive.  On  arrival  at  Braemar  the  Local  Society  entertained  Members 
and  their  friends  to  luncheon. 


BRITISH    PHARMACEUTICAL    CONFERENCE. 

MEETING    AT    ABERDEEN,    1885. 

The  Twenty-second  Annual  Meeting  of  the  British  Pharmaceutical 
Conference  commenced  its  sittings  on  Tuesday,  September  8th,  in 
the  rooms  of  the  Young  Men's  Christian  Association,  Union  Street, 
Aberdeen.     Mr.  J.  B.  Stephenson,  President,  in  the  chair. 

The   following    members    and    visitors   were   present    during    the 
m^eetings : — 

Aberdeen — Adamson,  W.  S. ;  Broomhead,  Gr.  E. ;  Coutts,  C. 
Cruickshank,  G.  P.;  Davidson,  C. ;  Giles,  W.  ;  Glover,  W.  K. 
Gordon,  Dr. ;  Gordon,  W. ;  Johnston,  J.  ;  Kay,  J.  P. ;  Mortimer 
D.  A. ;  Paterson,  A.  ;  Paterson,  Bailie;  Presslie,  Dr. ;  Reid,  W. 
Ritchie,  D. ;  Sangster,  J. ;  Shepherd,  G.  J. ;  Sim,  J. ;  Spence,  J 
Strachan,  A. ;  Strachan,  J.  E. ;  Whyte,  J. 

Aboyne — Petrie,  J.  J. 

Alloa— 'Borihwick,  ^-       . 

Arbroath — Burn,  D. 

Auchenblae — Bertie,  J. 

Banchory — Lunan,  A. 

Barnsley — Lister,  T. 

Belfast— V2ijne,  J.  C.  C. 

Birmingham — Alcock,  F.  H. ;  Barclay,  T. ;  Robinson,  A.  E. 

Blackburn — Earnworth,  W. ;  Earnworth,  Walter. 

Bournemouth — Spinney,  F. 

Brighton — Savage,  W.  D. 

Broughty  Ferry — Park,  W. 

Buxton— Thresh,  J.  C,  D.Sc. 

Chester — Baxter,  G. 

Ooleraine — Baxter,  W.  J. 

Coventry — Jones,  H.  W. 

Dufftown — Sangster,  W. 
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Dundee — Anderson,  A.  B. ;  Ferrier,  D.  H.  ;  Kerr,  C. ;  Mackay, 
D.  ;  Russell,  J. 

Dunfermline — Seath,  A. 

JEccles — Howie,  W.  L. 

Edinburgh — Dott,  D.  B.  ;  Evison,  W.  ;  Gilmour,  W. ;  Hutcheson, 
W.  (Bonnyrigg)  ;  Laird,  G.  H. ;  Macadam,  S.  ;  Macadam,  W.  I. ; 
MacEwan,  P.  ;  Pinkerton,  W.  ;  Stephenson,  J.  B. 

Elgin — Young,  J. 

Ellon — McGregor,  G. 

Elmsdale — Paterson,  J. 

Forfar — Simpson,  A.  H. 

Fraserburgh — Burnett,  R. 

Glasgoiv — Frazer,  D.  ;  lllingworth,  G.  S.  ;  Kinninmont,  A. ; 
Mcol,  J. 

Gloucester — Ward,  Jas. 

Hastings — Bell,  Jas. 

Heaton  Chapel — Thorp,  J. 

Helmsburgh — Harvie,  G. ;  McMurray,  J. 

Helmsdale — Paterson,  J. 

Hong  Kong — Woolnough,  H.  A. 

Hurstpier point — Mitten,  Miss  B. ;  Mitten,  Miss  Flora. 

India — Watson,  G.  A. 

Inverness — Galloway,  G.  R. 

Keith — Beverley,  G. ;  Dawson,  J.  H. 

Kilmarnock — Borland,  J. 

Leeds — Fairlie,  T. ;  Jefferson,  P.  ;  Ward,  G. 

Leicester— Buriord,  S.  F. ;  Clark,  J.  W. ;  St.  Dalmas,  A. ;  Forth, 
J.  C. 

Liverpool — Abraham,  T.  F. ;  Conroy,  T.  M, ;  Eraser,  A. ;  Richard- 
son, R.  A. 

London — Barnes,  Mr.  and  Mrs.  J.  B. ;  Bindloss,  G.  F. ;  Brem- 
ridge,  R. ;  Chapman,  J.  J, ;  Clarke,  F. ;  Davies,  R.  H. ;  Dyson, 
W.  B.  ;  Francis,  F.  J.  ;  Fryer,  C.  H. ;  Glazier,  W.  H. ;  MacDonald, 
A. ;  Maitland,  P.  C. ;  Martindale,  W. ;  Mathews,  J.  H. ;  Moss,  J. ; 
Passmore,  F. ;  Paul,  Dr. ;  Pettinger,  E. ;  Plowman,  S. ;  Princep, 
P. ;  Robinson,  R.  A. ;  Symons,  W.  H. ;  Umney,  C. ;  Umney,  J.  ; 
Warren,  W. ;  Weld,  C.  C.  ;  Williams,  J. ;  Wootton,  A.  C. ;  Wright, 
T.  R. ;  Yates,  R. 

Macduff — Stephen,  J.  W. 

Malton — Buckle,  J. 

Manchester — Angell,  J. ;  Jackson,  A.  H.,  B.Sc, ;  Thomson,  W, 

New  Byth—Gihhy  E. 

B  B 
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NewhurgJi — Sangster,  G.  M. 

Perth — Peebles,  J.  A. 

Portohello — Nesbit,  J. 

Settle— Shepherd,  J.  W. 

Sheffield—AUen,  A.  H. ;  Fox,  A.  R. ;  Ward,  W. 

Southport — Thorp,  J. 

Stonehaven — Bowie,  D.  G. 

Swansea — Brooks,  E.  T. ;  Grose,  N.  M. ;  Hughes,  J. 

Turriff— Fewtrell,  J. 

Tynemouth — Atkinson,  J. 

Weymouth — Groves,  T.  B. 

Wigan — Phillips,  J. ;  Johnson,  T. 

Woolwich — Grisbrook,  S. 

YorA;— Clark,  J. 

Meeting  of  the  Executive  Committee. 

A  meeting  of  the  Executive  Committee  was  held  in  the  rooms 
of  the  Aberdeen  and  N'orth  of  Scotland  Society  of  Chemists  and 
Druggists,  21,  Bridge  Street,  Aberdeen,  on  Monday,  September 
7th,  at  8  p.m. 

Present: — Mr.  J.  B.  Stephenson  (President)  in  the  chair; 
Messrs.  Borland,  Dott,  Groves,  Sims,  Strachan,  Symons,  and 
Umney ;  and  Mr.  Plowman  and  Dr.  Thresh  (Hon.  Gen.  Sees.). 

The  minutes  of  the  previous  meeting  were  read  and  confirmed. 

Letters  regretting  inability  to  attend  were  read  from  Professors 
Attfield  and  Bentley,  and  Messrs.  Atkins,  Benger,  Brunker,  Ekin, 
Hills,  Naylor,  Reynolds,  and  Schacht. 

The  order  in  which  papers  should  be  read  at  the  General  Meet- 
ing was  discussed,  and  the  programme  arranged.  Two  papers 
which  had  been  offered  were  considered  unsuitable,  and  the  Hon. 
Gen.  Sees,  were  instructed  to  request  the  authors  to  withdraw 
them. 

A  draft  annual  Report  for  presentation  at  the  Aberdeen  meeting, 
was  submitted  by  Mr.  Plowman,  and  approved  hj  the  Committee. 
The  Treasurer  read  the  financial  statement  for  the  year  1884-5. 

A  list  of  proposed  oflB.cers  for  1885-6  was  then  adopted  for 
recommendation  to  the  General  Meeting  for  election. 

The  place  of  meeting  for  1886  was  considered.  A  letter  was 
read  from  Mr.  Baxter,  of  Coleraine,  suggesting  the  desirability  of 
its  taking  place  at  Portrush.  The  Hon.  Gen.  Sees,  also  reported 
that  a  cordial  invitation  to  meet  in  Birmingham  had  been  received, 
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and  that  Mr.  Thomas  Barclay  would  be  present  to  convey  that 
invitation  to  the  General  Meeting.     It  was  decided  that  the  latter 
invitation  should  be  recommended  to  the  meeting  for  acceptancCr 
The  following  gentlemen  were  elected  to  membership  : — 

Armstrong,  H.  C,  J.P.,  Wilcannia,  N.S.W. 

Bassett,  Dr.  W.  F.,  Bathurst,  N.S.W. 

Bateman,  Mr.  J.  M.,  Naples,  Italy. 

Blackett,  Mr.  T.  M.,  Williamstown,  Australia. 

Burkhill,  Mr.  J.,  Menindie,  N.S.W. 

Costin,  Mr.  W.  J.,  Petrie's  Bight,  Queensland. 

Couve,  Mr.  N.,  Port  Louis,  Mauritius. 

Darroll,  Mr.  R.  G.,  Wynberg,  South  Africa. 

Dey,  Mr.  Prio  Lall,  Calcutta,  India. 

Dix,  Mr.  R.  P.,  Windsor,  Australia. 

Eastes,  Mr.  C,  Manly  Beach,  N.S.W. 

Edwards,  Mr.  H.  D,,  Charters  Towers,  Queensland. 

Elworthy,  Mr.  G.  T.,  Mount  Parry,  Queensland. 

Fatzea,  Mr.  Spiro,  Smyrna,  Asia  Minor. 

Gutheil,  Mr.  E.,  Prahran,  Victoria. 

Higgins,  Mr.  J.  M.,  Sandhurst,  Victoria. 

Jones,  Mr.  H.  L.,  Victoria,  British  Columbia. 

Ley,  Mr.  D.,  East  Maitland,  N.S.W. 

O'Brien,  Mr.  J.,  Rockley,  N.S.W. 

Ogburn,  Mr.  J.,  Cha^rlton,  Victoria. 

Ogle,  Mr.  M.  F.,  Maryborough,  Victoria. 

Parker,  Mr.  J.,  Bathurst,  N.S.W. 

Reay,  Mr.  P.  W.,  Hamilton,  N.S.W. 

Roberts,  Mr.  W.  P.,  Gibraltar. 

Salmon,  Mr.  J.,  Kimberley,  South  Africa. 

Tebb,  Mr.  H.,  Cape  Town,  South  Africa. 

Vale,  Mr.  J.  F.,  Melbourne,  Victoria. 

Wheeler,  Mr.  F.,  Alexandra,  Victoria. 

Adamson,  Mr.  W.  S.,  Aberdeen. 

Alcock,  Mr.  P.  H.,  Birmingham. 

Bertie,  Mr.  J.,  Auchenblae. 

Biggs,  Mr.  F.  W.,  Roath. 

Bremridge,  Mr.  R.,  London.-  , 

Clarke,  Mr.  F.,  Norwich,  -  i!  '' 

Cosbie,  Mr.  C.  L.,  Holy  wood. 

Coutts,  Mr,  Cr,  Aberdeen. 

Cruickshank,  Mr.  G.  P.,  Aberdeen. 

Davidson,  Mr,  A,,  Montrose. 
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Davidson,  Mr.  W.,  Aberdeen. 
Drane,  Mr.  W.,  London. 
English,  Mr.  T.  J.  P.,  Rathmines. 
Terrier,  Mr.  D.  H.,  Dundee. 
Findlay,  Mr.  J.  D.,  Stockton-on-Tees. 
Giles,  Mr.  Wm.,  Aberdeen. 
Jones,  Mr.  J.  R.,  Swansea. 
Jones,  Mr.  W.,  London. 
Laird,  Mr.  G.  H.,  Edinbnrgh. 
McGregor,  Mr.  D.,  Leith. 
Mackaj,  Mr.  D.,  Dundee. 
Moir,  Dr.  M.,  Aberdeen. 
Mortimer,  Mr.  D.  A.,  Aberdeen. 
Paterson,  Mr.  J.,  Aberdeen. 
Presslie,  Dr.,  Aberdeen. 
Pumphrey,  Mr.  A.,  Bristol. 
Ritchie,  Mr.  D.,  Aberdeen. 
Royse,  Mr.  A.,  Middleton. 
Shepherd,  Mr.  G.  J.,  Aberdeen. 
Simpson,  Mr.  G.,  Peterhead. 
Spence,  Mr.  J.,  Aberdeen. 
Spinney,  Mr.  P.,  Bonmemouth. 
Stephen,  Mr.  J.  W.  MacdnfP. 
Strachan,  Mr.  J.  E.,  Aberdeen. 
Taylor,  Mr.  J.  W.,  Norwich. 
Weld,  Mr.  C.  C,  London. 

GENERAL    MEETING. 

Tuesday,  September  8th. 

Mr.  J.  Sim  (Chairman  of  the  Local  Committee)  commenced  the 
proceedings  by  welcoming  the  Conference  to  Aberdeen,  and 
expressed  the  hope  that  snch  arrangements  had  been  made  as 
would  secure  the  comfort  of  the  visitors,  and  make  their  visit  in 
every  way  enjoyable.  The  place  of  meeting  was  sometimes  so 
favoured  by  Nature  or  Art  as  to  offer  considerable  inducements  to 
visitors  ;  in  the  present  case,  he  could  do  little  more  than  point  to 
what  had  been  so  liberally  bestowed  by  Nature, — to  the  material 
which  composed  the  greater  part  of  both  public  and  private  build- 
ings in  Aberdeen,  and  which  graced  the  last  resting-place  of  many 
most  illustrious  men,  both  at  home  and  abroad.  He  might  also 
allude  to  Deeside,  with  its  picturesque  scenery,  whose  altitude  and 
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purity  of  air  rendered  it  onie  of  tlie  most  invigorating  and  health.- 
giving  places  in  Grreat  Britain.  Her  Majesty  had  selected 
Balmoral  as  her  Highland  residence ;  and  one  of  the  best  classical 
writers  had  immortalized  its  surroundings.  Such  meetings  as  the 
present  not  only  contributed  largely  to  the  advancement  of  science, 
but  also  tended  to  raise  the  standard  of  intelligence  and  to  give 
an  incentive  to  research  and  to  lead  to  investigation  in  special 
departments  of  science ;  while  at  the  same  time  they  afforded 
ample  scope  for  an  intellectual  consideration  of,  and  interest  in, 
matters  which  concerned  not  merely  themselves,  but  the  general 
community.  In  order  also  to  harmonize  study  with  the  spirit  of  a 
holiday,  and  thus  mitigate  the  pressure  of  hard  work,  arrangements 
had  been  made  to  pay  a  visit,  before  the  final  good-bye,  to  some  of 
the  most  charming  scenery  of  Deeside,  where  members  would  have 
an  opportunity  of  inhaling  the  pure  air  of  that  bracing  locality. 
He  sincerely  hoped  that  the  meeting  which  was  about  to  take 
place  would  be  as  pleasant  and  profitable  as  any  of  its  predeces- 
sors, so  that  the  members  would  have  the  greatest  cause  for  satis- 
faction, and  none  for  regret,  in  their  recollections  of  their  visit  to 
Aberdeen.  As  they  were  all  anxious  to  hear  the  President's 
Address,  he  would  not  trespass  longer  upon  the  meeting,  but 
would  conclude  by  offering,  in  the  name  of  the  Aberdeen  and 
North  of  Scotland  Society,  a  hearty  welcome  to  the  Granite  City 
of  Bon  Accord. 

The  President  said  he  was  sure  every  member  of  the  Conference 
would  cordially  accept  the  welcome  so  graciously  given  by  Mr. 
Sim;  and  he  hoped  the  Conference  would  be  productive  of  the  good 
effects  to  which  he  had  referred. 

Reception  of  Delegates. 

Dr.  Thresh,  F.C.S.,  one  of  the  Honorary  General  Secretaries, 
then  read  the  following  list  of  delegates  to  the  Conference  : — 

Pharmaceutical  Society  of  Great  Britain. — Messrs.  J.  Borland, 
W.  D.  Savage,  J.  Williams,  Woolley,  and  J.  R.  Young. 

Pharmaceutical  Society  of  Great  Britain  (North  British  Branch) . 
— Messrs.  D.  B.  Dott,  D.  Erazer,  W,  Gilmour,  A.  Kinninmont,  J. 
Nesbit,  and  J.  B.  Stephenson. 

Pharmaceutical  Society  of  Ireland. — Messrs.  Allen,  W.  F.  Wells, 
and  J.  C.  C.  Payne. 

Aberdeen  Society  of  Chemists  and  Druggists. — Messrs.  J.  Bertie, 
G.  E.  Broomhead,  R.  Burnett,  G.  P.  Cruickshank,  J.  Cruickshank, 
Charles  Davidson,  William  Davidson,  J.  Fewtrell,   E.  Gibb,  Wm. 
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Criles,   W.  Gordon,    J.   P.   Kay,   A.  Lunan,    G.  McGregor,    D.  A. 

Mortimer,    J.    Paterson,     Stephen   Paterson,   J.  J.   Petrie,   David 

Ritchie,  G.  Sievwright,   G,  J.  Shepherd,  James  Sim,  G.  Simpson, 

James     Spence,    Alexander     Strachan     (Secretary)    and    J.    E. 

Strachan. 

•    Brighton  Association  of  Pharmacy. — Mr.  W.  D.  Savage. 

Coventry  and  Warwickshire  Pharmaceutical  Association. — Mr.  H. 
W.  Jones. 

Dundee  Chemists  and  Druggists^  Association. — Messrs.  C.  Kerr  and 
J.  Russell. 

Edinburgh  Chemists^  Assistants  and  Apjprentices'  Association. — Mr. 
P.  MacEwan. 

Glasgow  Chemists  and  Druggists'  Association. — Messrs.  Kinnin- 
inont  and  D.  Frazer. 

Hastings  Chemists  Association. — Messrs.  J.  Bell  and  G.  F. 
Lemmon. 

Hull  Chemists''  Association. — Messrs.  C.  B.  Bell  and  W.  H. 
Hammond. 

Leeds  Chemists'  Association. — Messrs.  G.  Ward  and  P.  Jefferson 

Liverpool  Chemists'  Association. — -Messrs.  T.  F.  Abraham  and  M. 
Conroy. 

Ma7ichester  Pharmacy  Students^  Association. — Mr.  A.  H.  Jackson, 
B.Sc. 

Manchester  Pharmaceutical  Association. — Mr.  A.  H.  Jackson,  B.Sc. 

Midland  Counties  Chemists^  Association. — Messrs.  F.  H.  Alcock, 
A.  E.  Robinson,  and  T.  Barclay. 

Sheffield  Pharmaceutical  and  Chemical  Society. — Messrs.  A.  R. 
Fox  and  W.  Ward. 

Mr.  Plowman,  M.R.C.S.  (Hon.  Gen.  Sec.)  stated  that  letters  of 
apology  for  non-attendance  had  been  received  from  Mr.  C.  B.  Allen 
(London),  Prof.  Attfield  (London),  H.  B.  Baildon  (Edinburgh), 
Prof.  Bentley  (London),  J.  E.  Brunker  (Dublin),  Dr.  W.  Inglis 
Clark  (Edinburgh),  H.  Collier  (London),  G.  J.  Cottrill  (Shepton 
Mallet),  H.  N.  Draper  (Dublin),  ,C.  Ekin  (London),  W.  Elborne 
(Manchester),  F.  W.  Fletcher  (London),  A.  W.  Gerrard  (London), 
T.  Greenish  (London),  W.  Hills  (London),  T.  Maben  (Hawick), 
A.  H.  Mason  (Montreal),  W.  A.  H.  Naylor  (London),  B.  S.  Proctor 
(Newcastle-on-Tyne),  Prof.  Quinlan  (Dublin),  Prof.  Redwood 
(London),  R.  Reynolds  (Leeds),  G.  F.  Schacht  (Clifton),  W.  A. 
Shen^tone  (Clifton),  L.  Siebold  (Bury),  C.  B.  Stuart  (Newcastle- 
on-Tyne),  A.  E.  Tanner  .(London),  G.  S.  Taylor  (London), 
Pmf.  Tichborne    (Dublin),  Dr.  Whitla    (Belfast),  W.  F.  Wells 
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(Dublin),  W.  Willmott  (London),  and  J.  R.  Young  (Edinburgh), 
and  lie  read  portions  of  the  letters  received  from  Professors 
Attfield,  Bentley,  and  Redwood,  Messrs.  Atkins,  Benger,  Greenish, 
Mason,  and  others. 

Mr.  Plowman  then  read  the  Report  of  the  Executive  Committee, 
as  follows : 


Report  of  the  Executive  Committee. 

Since  the  Greneral  Meeting  of  the  Conference  held  at  Hastings 
last  year,  your  Committee  has  met  on  six  occasions.  Its  attention 
has  been  engaged  upon  several  important  matters  beyond  the 
ordinary  routine  business  of  the  Conference. 

The  want  of  a  General  Index  fOr  the  increasing  number  of  the 
volumes  of  the  Year- Book  has  long  been  felt,  and  although  the 
subject  has  been  discussed  on  several  occasions,  the  actual  pre- 
paration has  been  postponed,  chiefly  on  financial  grounds.  In  the 
opinion  of  your  Committee,  however,  the  time  has  at  length 
arrived  when  further  postponement  would  be  highly  inconvenient. 
Accordingly,  at  a  meeting  held  on  December  17,  last  year,  the 
Honorary  General  Secretaries  were  instructed  to  prepare  an 
estimate  of  the  probable  cost  of  such  an  Index,  and  to  ascertain 
how  many  members  would  be  willing  to  subscribe  towards  its 
production.  The  subscription  was  fixed  at  the  nominal  rate  of 
2s.  6d. 

A  large  number  of  favourable  replies  was  received ;  but  it  was 
estimated  that  the  issue  of  one  thousand  copies  would  cause  a  net 
loss  to  the  Conference  of  £120.  Nevertheless,  your  Committee 
unanimously  resolved  that  the  Index  should  be  prepared  and 
bound  uniformly  with  the  present  Year-Book  of  Pharmacy  and 
that  it  should  include  references  to  the  matter  of  the  forthcoming 
1885  volume.  A  Sub-Committee  to  arrange  details  was  appointed, 
and  Mr.  Passmore  was  entrusted  with  the  compilation  of  the 
work.  It  is  estimated  that  the  whole  of  the  Index  for  the  already 
existing  volumes  will  be  prepared  by  the  date  of  issue  of  the  1885 
volume,  and  that  probably  complete  copies  will  be  ready  for 
distribution  to  members  at  the  end  of  March  or  the  beginning  of 
April  next  year.  Your  Committee  feels  assured  that  the  value  of 
the  Year- Books  as  works  of  reference  will  be  very  greatly 
enhanced  by  the  preparation  of  a  General  Index  for  no  less  than 
sixteen  volumes,  and  await  with  confidence  the  approval  by  the 
members  of  the  Conference  of  this   expenditure  of  some  of  the 
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surplus  funds.  Still,  the  financial  condition  at  the  present  time 
does  not  justify  this  expenditure  any  more  than  formerly,  and  it  is 
therefore  hoped  that  members  generally  will  co-operate  with  the 
Executive  in  obtaining  as  large  a  number  of  new  subscribers  to 
the  Conference  as  possible. 

Your  Committee  is  now  in  a  position  to  report  upon  the  result 
of  the  effort  to  extend  the  influence  of  the  Conference  in  the 
Colonies  and  India.  Since  the  appointment  of  Colonial  Secretaries 
and  the  means  taken  through  them  of  bringing  the  objects  of  the 
Conference  befoi-e  Colonial  pharmacists,  a  large  number  of  applica- 
tions for  membership  has  been  received  from  abroad.  The  Hon. 
General  Secretaries  are  constantly  receiving  letters  expressing 
interest  in  the  proceedings  of  the  Conference  and  sympathy  with 
its  objects;  and  some  correspondents  have  promised  communica- 
tions and  papers  on  native  products  about  which  little  is  known 
in  the  United  Kingdom.  A  number  of  native  Indian  gentlemen 
have  joined  the  Conference  through  Mr.  Kemp  and  Dr.  Kernot. 
Mr.  Shillinglaw  has  forwarded  the  tenth  decade  of  Baron  von 
Mueller's  "Eucalyptographia,"  thus  completing  the  series ;  while 
Mr.  David  Hooper  has  sent  from  Ootacamund  a  paper  to  be  read 
at  the  present  meeting,  and  considers  that  the  appointment  of  a 
Secretary  for  the  Presidency  of  Madras  would  be  advantageous. 
Altogether,  your  Committee  has  much  pleasure  in  being  able  to 
state  that  the  sympathies  of  Colonial  and  Indian  pharmacists  have 
been  enlisted,  and  their  friendly  co-operation  largely  secured  by 
the  efforts  of  the  recently  appointed  Colonial  Secretaries. 

For  the  second  year  in  succession,  the  Conference  suffers  some- 
what from  another  gathering  in  which  pharmacists  are  interested 
having  been  held  out  of  the  Kingdom  at  about  the  same  time  as 
its  own  meeting.  This  year  the  International  Pharmaceutical 
Congress  at  Brussels  terminated  only  on  the  evening  of  September 
6,  rendering  it  extremely  difficult  for  members  to  attend  both 
meetings. 

In  consequence  of  the  receipt  of  a  letter  from  Mr.  R.  Bremridge, 
the  General  Secretary  of  the  1881  Congress,  a  special  meeting  of 
the  Executive  Committee  was  held  during  February  to  consider 
the  advisability  of  altering  the  date  of  the  Conference  this  year. 
The  opinions  previously  collected  by  the  Honorary  General  Secre- 
taries showed  practical  unanimity  of  opinion  against  any  change, 
and  the  date  therefore  was  not  altered.  At  a  subsequent  meeting 
in  July,  seven  prominent  members  of  the  Conference  were,  on  the 
invitation  of  the  President  and  the  General  Secretary  of  the  Pro- 


BRITISH  PHAEMACEUTICAL  CONFERENCE.  377 

visional  Committee  of  the  Congress,  appointed  delegates  from 
the  Conference  to  the  Brussels  meeting. 

Your  -Committee  regrets  that  it  has  again  to  allude  to  the 
expenditure  of  Local  Committees  on  the  entertainment  of  visitors. 
It  had  hoped  that  the  resolutions  recently  passed  would  have  been 
effectual  in  checking  expenditure  which  had  a  tendency  to  become 
more  lavish  year  by  year.  It  views  with  regret  that  at  the 
present  meeting  a  large  sum  will  be  thus  expended. 

Your  Committee,  while  fully  recognising  the  generous  impulses 
which  prompt  such  a  course  of  action,  cannot  too  strongly  impress 
the  fact  upon  Local  Committees,  that  they  are  not  required  to 
spend  any  money  whatever  upon  entertainments.  Visiting  mem- 
bers would  be  grateful  and  more  than  satisfied  if  they  were 
welcomed  with  hearty  good  will,  and  if  good  local  organization 
were  secured  without  that  undue  expenditure  which  has  charac- 
terized some  of  the  Conference_meetings. 

The  second  moiety  of  the  grant  of  £10  has  been  paid  to  Profes- 
sor Dunstan  and  Mr.  Ransom,  to  further  extend  the  method  of 
alkaloidal  extraction  by  the  chloroform- alcohol  mixture,  but  no 
further  grant  in  aid  of  research  has  been  made  during  the  past 
year.  Two  reports  will  be  presented  by  Professor  Dunstan  and 
Mr.  Ransom,  but  Mr.  H.  G.  Greenish  has  again  been  unavoidably 
prevented  from  completing  his  research  on  Nerium  Oleander,  in 
aid  of  which  a  grant  was  made  some  time  ago. 

In  all  twenty-five  papers  and  reports  will  be  read  at  the  present 
meeting.  Two  papers  were  considered  unsuitable,  and  the  authors 
were  requested  to  withdraw  them. 

Mr.  Siebold  was,  last  December,  re-appointed  Editor  of  the 
Year-Bookj  and  he  reports  that  he  has  completed  the  prepara- 
tion of  Parts  I.,  IL,  III.,  IV.  The  volume  will  therefore  probably 
be  in  the  hands  of  Members  at  or  before  the  usual  time,  viz.,  the 
end  of  December. 

Since  the  last  General  Meeting  of  the  Conference,  216  new 
members  have  been  elected,  of  whom  no  less  than  one  hundred 
and  fifty  reside  in  the  Colonies  or  abroad.  The  names  of  a  number 
of  members  whose  subscriptions  were  more  than  two  years  in 
ari'ear,  and  to  whom  repeated  applications  have  been  made  by  the 
Secretaries,  have  been  removed  from  the  list. 


Mr.  Umney  (Treasurer),  submitted  the  following  financial  state- 
ment. .        . 
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Financial  Statement  tor  the  year  ending  June  30th,  1885. 


The   Hon.  Treasurer   in  Account   with  the   British   Fharmaceutical 

Conference. 


1884.  Dr. 

July  1.      To  Balance  in  hand  at  Bank        .... 
,,  Balance  in  hand  with  Secretary 
1885. 
June  30.     ,,  Sale  of  Year-Book  by  Publishers     £31     6     8 
„  „  Sale  of  Year-Book  by  Secretary  14  12     6 


£    s.   d. 

323  10    6 

3    5    6 


>» 

,,  Advertisements,  1884  vol. 

108    5 

0 

45  19    2 

>> 

1883  vol. 

11  18 

0 

)l 

1882  vol. 

0    6 

6 

120     9    6 

759    3     5 

»> 

„  Subscriptions  from  Members 

.        . 

. 

1884. 

July  2. 

„  Dividend  on  Consols,  £250     . 

,        , 

. 

3  13    6 

1885. 

Feb.  17. 

„  Sale  of  Waste  Paper,  etc. 

*        ' 

£ 

0    8  10 

1256  10    4 

1885.  Cr.  £    s.    d. 

June  30.    By  Expenses  connected  with  Year-Book : — 
Printing,  Binding,  and  Dis- 
tributing    ....  £482  17     7 
Editor's  Salary      .        .        .     150    0    0 
Advertising  and    Publishers' 

charges  .  .  .  .  33  9  6 
Foreign  Journals  (Dd.  Nutt)  .  4  15  6 
Blake  C.  Carter  (Indexing)     .        5    0    0 

676    2     7 

„  ,,  Secretary's  Salary  (Mr.  Princep)   .        .        .     100    0    0 

„  „  Printing  and  Stationery         .         .         .        .      46     9  10 

,,  „  Postages 68    0    0 

„  Petty  Cash 8  10  10 

„            „  Expenses  of  Hastings  Meeting,  and  Advertis- 
ing   7  14    0 

„  „  Secretary's  Expenses,  Hastings  (Mr.  Princep)        6    0    0 

,,  ,,  Grant  to  Mr.  Dunstan,  Oxford       .        .        .        5    0.   0 
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June  30. 


By  Addressing    Circulars    and  Distribution  of       £     s.    d. 
Bills  :— 

Victoria  Secretary      ,  .  .  £3  16  8 

South  Australian  Secretary  .    0  13  4 

Canadian  Secretary  .  .  .     0  13  11 

Bengal  Secretary       .  .  .     1  10  0 

Victoria  Secretary     .  .  .     1  10  2 

South  African  Secretary  ,  .15  0 


Bank  Charges,  1/1,  2d.  , 
Warrant  and  Transfer  of  Consols  . 
Churchili,  J.  &  A.,  Messrs.,  account 
Balance  at  Bank   ,        .        .        . 
„        with  Secretary 


9  9 
0  1 
0  16 
118  6 
220  16 
0    3 


/•Balance  at  Bank      ..        .£220  16    7 

1885,  July  1st,  Assets  )  Messrs.  J.  &  A.  Churchill      118    6     8 

i  Cash  in  hand  .        .        .        0    3    6 


£339    6     9 


The  Bell  and  Hills  Fund. 


£1256  10    4 


1884.  De. 

July  1.     To  Balance  in  hand  at  Bank 
„  Dividend  on  Consols,  £350 

1885. 
January.   „ 


1884-5,  .Cr. 

June  30.    By  Purchase  of  Books  for  Hastings    , 
„   Balance  in  hand  at  Bank 


1885,Mylst,Assete^««*„j^     ; 


£  s.    d. 

.      2^   16  9 

5  2  10 

5  2  0 

£36 

1 

7 

£  s. 
.      13  3 
.   22  18 

d. 
5 
2 

£36 

1 

7 

£22  18  2 
350  0  0 

£372  18  2 

Audited  and  found  correct,    f  f '  Ll^^^^^^  ^A  ^f  "^-^^s-^^-Sea. 
'    (  J.  PATEKSON,  Aberdeen. 
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Mr.  Pateeson,  one  of  the  Auditors,  having  testified  to  the 
accuracy  of  the  accounts, — 

The  President  moved  that  the  Report  and  Financial  Statement 
be  received  and  approved,  v^hich  was  at  once  carried  unanimously. 

The  President  then  delivered  the  following  address : — 

THE   PRESIDENT'S   ADDRESS. 

Gentlemen, — I  do  not  at  all  misunderstand  the  reason  why  I 
find  myself  in  this  exalted  position, — a  position  far  beyond  what 
I  have  ever  expected  or  hoped,  or  I  may  say,  even  wished  for. 
The  Conference,  in  the  view  of  meeting  in  Scotland,  wished  to 
pay  a  compliment  to  our  nationality,  by  having  a  Scotsman  in  the 
chair, — a  compliment  which  we  Scotsmen  fully  appreciate, — and 
they  found  in  me  that  qualification.  For  the  rest,  I  feel  that 
circumstances,  which  may  more  truthfully  be  called  accidental 
than  anything  else,  have  assigned  me  a  certain  prominence  among 
Scottish  pharmacists ;  and  I  think  it  possible,  and  I  mention  this 
because  it  has  been  wonderfully  reassuring  to  my  own  mind,  that 
perhaps  the  Conference,  somewhat  sated  with  the  high  position 
and  scientific  attainments  of  former  Presidents,  may  have  turned 
with  a  kind  of  relief  to  one  whose  only  qualification  is  that  he  is  a 
plain  pharmacist,  in  no  respect  above  or  different  from  what  the 
great  majority  of  the  members  of  this  Conference  themselves  are. 
And  I  am  confident  that  the  same  kindly  feeling  which  has  placed 
me  in  this  chair  will  not  be  wanting  to  support  and  forbear  with 
me  in  the  discharge  of  its  duties. 

Grentlemen, — In  the  few  remarks  by  which  it  is  my  duty  to 
preface  the  proper  business  of  this  meetings  I  feel  that  I  shall  best 
justify  your  selection  of  me  by  speaking  simply  as  a  pharmacist 
and  a  Scotsman,  avoiding  every  subject  and  every  reference  except 
such  as  we  can  all  as  pharmacists  be  interested  in  and  sympathize 
with. 

I  think  the  true  character  and  position  of  pharmacy  may  be 
defined  in  something  like  the  following  way :  There  is  a  certain 
portion  of  the  medical  field,  not  a  very  large  nor  the  most  important 
part,  still  an  integral  part  and  a  well-defined  and  an  increasingly 
important  part,  which  can  not  only  be  cultivated  better,  but  cannot 
be  adequately  cultivated  at  all  except  by  a  class  of  workers  devoted 
to  it.  This  I  take  to  be  the  standing  ground  of  pharmacy ;  and 
the  function  belonging  to  it  consists  in  the  preparation  of  remedies 
for  administration  to  the  sick.     The  word  "  Dispensing,"  whether 
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correct  or  not,  represents  to  our  mind  the  exercise  of  this  function. 
The  word  does  not  include  the  manufacture  of  many  of  our 
chemicals  and  preparations,  which,  for  the  sake  of  expediency,  is 
relegated  to  special  workers  ;  but  the  reservation  does  not  derogate 
from  the  qualifications  of  the  dispenser,  who  ought  to  be  competent 
to  verify  the  purity  and  the  potency  of  every  article  he  deals  with. 
This  position  of  pharmacy  as  an  integral  part  of  the  medical  pro- 
fession is  one  which  I  am  sure  will  be  admitted  by  all  now  hearing 
me ;  and  I  am  not  sure  but  that  by  the  medical  profession  and  the 
public  at  large  it  will  be  conceded  in  theory,  however  much  it  may 
be  disregarded  in  practice.  But  more  than  that,  it  is  a  statutory 
position.  The  Pharmacy  Act  of  1868,  by  establishing  the  Register 
of  Chemists  and  Druggists,  and  appointing  the  examinations  for 
the  purpose  of  gauging  the  qualification  necessary  in  order  to  being 
placed  on  it,  and  delegating  to  the  Pharmaceutical  Society  the 
duty  of  conducting  these  examinations,  has  certainly  given 
pharmacy  a  statutory  position,  and  constituted  the  Pharmaceutical 
Society  the  statutory  exponents  of  it.  True,  the  State  has  jealously 
guarded  these  examinations  by  requiring  the  approval  of  every 
examiner  by  the  Privy  Council,  by  carefully  separating  the  Boards 
of  Examiners  from  the  Executive  of  the  Society,  so  that  no  one 
can  be  a  member  of  both  at  the  same  time,  and  by  requiring  the 
presence  of  its  own  medical  representative  at  our  examinations  ; 
but  the  jealousy  indicated  by  these  requirements,  and  the  respon- 
sibility with  which  the  State  charges  itself  in  making  them,  only 
demonstrates  that  the  true  position  of  pharmacy  is  recognised  by 
the  executive  of  the  country,  and  that  our  Society  are  the  statutory 
exponents  of  it.  And  it  is  this  consideration  (and  I  merely 
mention  it,  and  that  without  any  political  reference)  which  to  my 
mind  gives  to  the  Society  not  only  the  right  but  imposes  on  it  the 
duty,  to  take  any  steps  with  regard  to  the  examinations  which 
they  may  consider  necessary  for  their  effectiveness,  whether  by 
regulating  the  examinations  themselves,  or  by  imposing  conditions, 
such  as  a  curriculum,  in  connection  with  them. 

Well,  gentlemen,  if  such  be  the  position  of  pharmacy,  not  only 
in  the  nature  of  the  case  and  the  fitness  of  things,  as  we  believe, 
but  also  by  the  statute  of  the  land  ;  if  pharmacy  be  so  differentiated 
from  the  general  medical  field  as  to  constitute  a  distinct  depart- 
ment of  it,  there  appear  to  be  several  corollaries  inevitably 
proceeding  from  this  proposition,  which  I  will  ask  you  to  consider 
for  a  little  along  with  me.  First,  I  would  say :  wherever  phar- 
maceutical work   is   to   be   done,  it   should  be   assigned  to  the 
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pharmacist.  As  between  tlie  medical  practitioner  and  the  phar- 
macist, I  am  rather  proud  to  believe  that  in  Scotland,  and  in 
Edinburgh  especially,  this  diflEerentiation  has  been  more  general 
and  more  thorough  than  in  the  South.  From  my  personal  ex- 
perience of  more  than  forty  years  in  Edinburgh,  I  can  affirm  that 
during  all  that  time  the  dispensing  has  been  exclusively  in  the 
hands  of  the  pharmacist.  It  was  not  always  so  ;  and  I  think  the 
transference  from  the  medical  practitioner  was  accomplished  not 
long  before  my  entry  on  the  stage,  because  I  have  heard  elderly 
medical  men  tell  of  their  having  served  as  apprentices  along  with 
others  in  the  surgery  or  dispensary  of  senior  practitioners  who 
dispensed  all  the  medicines  for  their  patients  ;  and  I  can  recollect 
in  the  early  years  of  my  apprenticeship  sundry  primitive  cases  of 
drawers  and  sets  of  bottles  and  pots  which  had  belonged  to  Drs. 
So-and-So,  and  which  had  been  made  over  along  with  the  dis- 
pensing itself  to  the  pharmacist.  Whenever  the  transference  was 
effected,  it  must  have  been  rapid  and  complete.  I  am  afraid  that 
in  many  (shall  I  say  most  ?)  parts  of  the  country  the  differentia- 
tion, as  I  have  called  it,  is  much  less  camplete ;  and  it  is  much  to 
be  deplored  in  the  interests  of  pharmacy,  because,  whatever  else 
may  be  necessary  for  its  advance,  it  is  evident  that  this  is  absolutely 
indispensable — is,  indeed,  the  condition  of  its  existence.  I  would 
apply  the  principle  also  to  the  dispensing  in  public  hospitals, 
dispensaries,  etc.,  and  in  the  public  services.  Now,  I  recollect 
about  the  beginning  of  the  period  of  my  own  observation,  I 
used  to  be  sent  to  the  Leith  Dispensary  to  assist  when  some 
epidemic  had  caused  an  extra  amount  of  dispensing  to  be  done. 
This  was  supposed  to  be  done  by  the  reS'ident  surgeon  ;  in  reality 
it  was  done  by  the  porter.  For  many  years  after  that  time 
the  dispensing  in  the  Edinburgh  Infirmary  was  conducted  in 
a  similar  manner,  i.e.,  the  medical  students  were  the  dispensers, 
there  was  no  dispenser  qualified  as  such,  and,  as  in  the  other 
case,  the  porter  really  did  the  work.  In  the  Army  and  Navy, 
too,  until  recently,  the  medical  man  was  the  supposed  dis- 
penser ;  while  the  work  was  relegated,  as  unskilled  labour,  to 
quite  unqualified  men.  Now,  in  the  public  services  there  are 
dispensers  who  must  be  qualified  men.  Similarly  in  hospitals  and 
dispensaries  we  have  dispensers  who  also  must  be  qualified.  I 
hardly  know  whether  this  different  system  is  yet  quite  general ; 
I  only  know  it  is  far  from  uncommon,  and  how  beneficial  the 
change !  not  only  for  the  patients  but  for  students  of  medicine, 
who   now   have   the    opportunity   of    becoming   acquainted   with 
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pharmacy  proper  under  the  guidance  of  a  qualified  pharmacist, 
which  they  could  not  have  under  the  old  regime.  At  least  I  know 
from  my  own  experience  in  Leith,  and  what  I  have  often  heard  of 
other  places,  it  was  rather  a  strange  School  of  Pharmacy  in  those 
days.  The  whole  thing  was  looked  on  as  a  mechanical  and  odious 
drudgery.  IN'ot  only  were  such  externals  as  we  look  on  as  essentials 
quite  disregarded,  but  many  practices  much  more  at  variance 
with  the  proprieties  of  pharmacy  were  freely  indulged  in,  such  as 
guessing  quantities  instead  of  weighing  them,  and  substituting  one 
thing  for  another  as  convenience  required,  etc.,  etc.  I  can  quite 
well  recollect  the  shock  it  gave  my  youthful  conscience  ;  and  1 
believe  there  will  always  be  a  tendency  more  or  less  towards  such 
a  state  of  matters  where  dispensing  is  not  left  to  the  dispenser. 

There  is  another  corollary  naturally  and  inevitably  deducible 
from  my  proposition.  If  pharmacy  be  the  art  of  preparing  drugs, 
and  if  it  be  a  statutory  entity,  and  the  Pharmaceutical  Society 
be  its  statutory  exponent,  surely  that  Society  should  have  a  con- 
siderable share,  and  a  share,  not  as  by  favour,  but  of  right,  in 
compiling  the  book  whose  very  name  means  the  preparation  of 
drugs,  and  which  is  the  statutory  authority  on  the  subject.  I  do 
not  introduce  the  subject  so  much  for  the  sake  of  argument,  for  I 
believe  that  when  the  question  is  opened  it  can  and  will  be  settled 
in  only  one  way.  But  I  mention  it  more  for  the  purpose  of  making  a 
Scottish  reference.  The  last  Edinburgh  Pharmacopoeia  dates  back 
further  than  the  forty  or  fifty  years  to  which  my  experience  is 
limited,  although  I  well  remember  the  time  when  Scotland  was 
under  its  authority,  even  as  England  was  under  that  of  London, 
and  Ireland  under  that  of  Dublin — for  was  not  the  British  Phar- 
macopoeia first  published  in  1864,  only  twenty-one  years  ago  ? — 
but  I  happen  to  know  that  in  those  days  Sir  Robert  Christison, 
who  was  himself  a  master  in  pharmacy,  as  few  medical  men  are  or 
perhaps  can  or  require  to  be  now,  constantly  consulted  practical 
pharmacists  in  my  own  city,  and  acknowledged,  in  his  "  Dispensa- 
tory," his  obligations  to  them.  And  it  is  within  personal  know- 
ledge that  when  the  Edinburgh  branch  of  the  Pharmacopoeia 
Committee  of  the  Medical  Council  was  constituted  for  the  purpose 
of  assisting  in  the  compilation  of  the  British  Pharmacopoeia,  Sir 
Robert,  as  Chairman  of  that  body,  addressed  a  holograph  letter  to 
the  North  British  Branch  of  the  Pharmaceutical  Society,  asking 
them  to  appoint  representatives  of  the  Society  to  sit  on  the 
Committee  along  with  them  ;  and  when  one  of  them — Mr.  Mac- 
farlane — died,  a  second  letter  from  the   Secretary   came  to   the 
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North  British  Branch,  asking  them  to  appoint  a  substitute,  which 
was  duly  done,  and  this  happened  when  the  Society  was  the 
exponent  of  pharmacy  as  we  may  say  only  de  facto.  Now,  when 
we  are  such  not  only  de  facto,  but  de  jure,  you  all  recollect  how  we 
were  approached.  I  do  not  know  how  the  London  or  the  Dublin 
Pharmacopoeia  Committees  did  on  the  same  occasion,  whether  they 
approached  the  representatives  of  pharmacy  as  the  Scottish  one  did. 
I  am  not  seeking  to  disparage  them,  by  any  means,  but  only 
urging  the  legitimate  claims  of  pharmacy  by  a  Scottish  reference. 
I  was  tempted  to  do  so,  because  my  then  partner  in  business — Mr. 
Robertson — was  one  of  the  representatives  chosen  by  our  Branch, 
and,  throughout  all  the  years  of  the  preparation  of  the  British 
Pharmacopoeia,  and  in  the  adjustment  of  all  the  processes,  etc., 
I  may,  with  all  modesty,  say,  ^^  Magna  pars  fui.'* 

There  is  a  third  corollary  which  I  wish  to  draw  from  my  pro- 
position, and  I  have  a  little  delicacy  in  doing  so  as — on  the  face  of 
it,  it  hardly  appears  a  proper  theme  for  this  Conference — relating 
as  it  does  to  the  remuneration  of  the  pharmacist ;  but  I  feel  that  it 
may  be  treated  as  a  strictly  professional  question,  and  it  certainly 
is  not  my  wish  or  intention  to  regard  it  otherwise.  It  is  this  :  if 
pharmacy  is  a  professional  pursuit,  it  should  be  remunerated  on 
the  basis  of  a  professional  fee.  Now  I  do  not  want  to  put  too  fine 
a  point  on  this.  I  know  too  well — which  of  us  does  not  ? — that 
intrinsic  value  is  a  very  important  factor  in  the  details  of  our 
business.  I  know,  like  us  all,  the  dual  nature  of  our  calling ;  how  the 
one  side  looks  downwards  to  the  earth  and  has  to  do  with  buying 
and  selling,  competing  and  cutting,  and  the  other  looks  as  it  were 
upwards,  heavenwards,  and  only  regards  the  alleviation  of  human 
suffering,  the  dignity  of  our  profession,  and  so  forth.  Still  I 
insist  that  intrinsic  value,  although  very  important,  is  not  the 
most  important  factor  in  this  matter,  and  that  in  all  dispensing 
proper  and  throughout  great  part  of  the  other  parts  of  our 
avocation,  the  professional  fee  is  the  standard  of  value.  Consider 
the  qualification  of  the  pharmacist,  as  I  put  it  before — his  com- 
petence to  verify  the  purity  and  the  potency  of  every  article  he 
deals  in,  the  intelligence  and  skill  implied  in  this,  then  the 
responsibility  involved  in  the  exercise  of  his  functions,  a  responsi- 
bility to  be  measured  by  the  momentous  consequences  which  may 
ensue  from  any  inadvertence  not  only  of  himself,  but  of  any  agent 
employed  by  him,  this,  again,  involving  a  personal  attention  to  his 
business  unknown  and  uncalled  for  in  any  other ;  then  the  many 
qualities  both  of  head  and  hand  necessary  to  constitute  a  true 
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pharmacist, — and  they  are  many  indeed, — arid  the  question  of 
intrinsic  value  sinks  completely  into  the  shade.  Yes,  I  think  it 
must  be  admitted  that  throughout  all  our  dispensing  transactions, 
and  many  more  which  are  cognate  thereto,  the  professional  fee  is 
the  true  basis  of  value  for  our  services.  But  then  comes  the 
question  of  how  to  apply  this  principle.  In  other  professions, — 
law  and  medicine  for  instance, — the  range  of  professional  service 
is  uniform  and  limited,  and  the  scatle  of  charges  is  consequently 
easily  fixed  and  understood.  With  us,  on  the  other  hand,  the 
range  of  service  is  wide  and  multifarious,  made  up  as  it  were  of  a 
great  many  little  parts  ;  and  there  may  be  endless  discrepancy  of 
opinion  amongst  ourselves  a^  to  its  value ;  and  the  public,  or  at 
least  great  part  of  it,  will  never  understand  paying  money  and 
receiving  something  tangible  for  it,  as  a  transaction  exactly  like 
paying  a  doctor  or  a  lawyer,  and  there  will  be  very  unpleasant 
impressions  as  against  one  pharmacist  or  anotlier.  It  is  a  some- 
what intricate  problem,  but  it  is  only  to  be  solved  by  openly  and 
honourably  recognising  and  acting  on  the  principle  which  I  have 
enunciated,  by  making  a  fair  estimation  of  the  imponderable 
elements  in  our  transactions — intelligence,  skill,  responsibility, 
applicable  in  all  cases,  and  independent  of  the  value  of  the 
materials  we  have  to  work  with.  If  this  be  done,  and  if  in  concert 
with  brother  pharmacists  all  the  better,  the  results  will  be 
satisfactory  to  ourselves,  and  not,  I  am  persuaded,  disadvantageous 
to  the  public.  I  need  not  say  to  this  company  that  such  a  plan 
has  already  been  carried  into  execution  in  various  parts'  of  the 
country,  but  I  may  be  allowed  to  mention  that  it  has  comfe  into 
operation  since  the  earlier  years  of  my  experience,  that  it  dates 
from  Edinburgh,  and  that,  as  far  as  I  know,  it  has  afforded  entire 
satisfaction. 

I  think  it  is  also  a  legitimate  inference  to  be  drawn  from  my 
premises  that  the  qualification  of  the  pharmacist  should  cover  all 
his  intromissions  with  so-called  poisons,  independent  of  all  other 
restrictive  regnlations ;  but,  indeed  the  whole  argument  o±  the 
point  is  contained  in  the  very  construction  of  the  Act  of  1868. 
What  does  that  Act  do  ?  It  establishes  a  schedule  of  declared 
poisons,  and  it  constitutes  a  register  of  persons  who  alone  shall  be 
allowed  to  deal  in  them,  the  qualification  of  whom  shall-  bfe  tested 
by  an  examination  with  the  responsibility  of  which  it  charges 
itself.  What  more  can  legislation  do  than  provide  that  thbse  who 
have  to  deal  with  poisons  shall  have  a  knowledge  of  their 
properties  and  uses  ?     And  what  more  is  necessafry  ?     Poisoning 
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by  inadvei'!tence  can  never  be  prevented  by  Act  of  Parliament. 
I^urses  may  give  the  wrong  medicine,  and  pharmacists  may  mis- 
take the  right  bottle;  but  there  is  no  means,  legislative  or  other- 
wise, to  prevent  it,  and  for  intentional  poisoning  yon  may  as  well 
restrict  the  sale  of  razors  to  prevent  throat-cutting,  or  of  ropes  to 
prevent  hanging,  as  the  sale  of  poisons  to  prevent  that.  Let  the 
present  restrictions  remain.  The  labelling  would  be  done  without 
them,  and  the  others  are  clumsy  and  unnecessary,  at  least  I  never 
need  to  conform  to  them  except  in  cases  where  I  am  absolutely 
certain  that  the  poison  is  required  for  a  perfectly  legitimate 
purpose,  and  they  cost  far  more  time  and  trouble  than  the  petty 
thing  is  worth.  But  I  admit  they,  at  any  rate,  do  no  harm.  Let 
them  remain, — only,  I  say,  let  poisons,  however  sold,  and  whether 
covered  by  the  Government  stamp  or  no,  come  under  their  opera- 
tion. The  qualification  of  the  pharmacist  is  the  only  security 
against  preventible  poisoning  which  the  Legislature  is  entitled  to 
take,  and  it  has  already  charged  itself  with  the  care  of  that ;  and 
any  legislation  on  other  lines  is  "  Grandmotherly  "  legislation,  and 
is  as  much  out  of  place  now  as  the  pharmacy  of  the  days  of  Romeo, 
or  the  apothecary  of  Mantua  himself,  would  be,  and  will  assuredly 
come  to  nothing,  even  as  it  did  in  that  case. 

There  is  still  another  inference  which  I  want  to  draw  from  the 
proposition  with  which  I  started,  and  it  is  very  much  of  the  nature 
of  the  application  in  a  Scottish  sermon.  I  have  claimed  a  high, 
position  for  pharmacy,  not  higher,  however,  than  I  believe  it 
deserves :  if  this  position  involves  the  exercise  of  professional 
functions,  let  us  not  discredit  it,  let  us  act  up  to  it,  and  this  will 
be  effected  by  cultivating  and  cherishing  the  true  ideal  of  it ;  that 
mainly  will  keep  us  right,  Noblesse  oblige.  If  I  were  asked  to 
define  the  proper  attitude  of  pharmacy  in  this  connection  in  one 
word,  I  would  say,  Discountenance  quackery  in  every  shape  and 
form.  It  is  not  necessary  to  tell  you  what  quackery,  the  thing  or 
the  practice,  is.  If  it  were,  I  would  refer  you  to  the  derivation  of 
the  word,  the  "  Quack,"  or  cry  of  the  duck,  and  to  the  dictionary 
meaning,  "  To  boast,  to  pretend  to  skill  which  one  does  not 
possess."  It  is  the  outcome  of  ignorance,  perhaps,  but  still  more 
of  cupidity  on  the  one  hand,  and  unbounded  credulity  on  the  other, 
and  it  finds  a  congenial  soil  on  the  field  of  medicine,  and  especially 
that  part  of  it  occupied  by  pharmacy ;  and  one  of  the  most  mis- 
chievous results  of  its  boastful  assertions  is,  the  giving  rise  in  the 
public  mind  to  exaggerated  and  false  notions  of  the  true  place  and 
the  proper  value  of  all  remedial  agents,  and  so  bringing  discredit 
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on  honest  pharmacy.  True  science,  conscious  of  how  little  she 
knows,  makes  no  boast  of  it,  and  has  no  wish  to  conceal  it,  but 
mystery  is  the  very  atmosphere  of  quackery,  the  essential  con- 
dition of  its  existence,  and  the  secret  of  its  success  :  "  Omne  ignotum 
pro  magnijico."  I  read  the  other  day  the  address  of  a  University 
professor  to  the  medical  graduates  on  the  occasion  of  their  gradua- 
tion ceremony,  and  I  noted  a  remark,  that  the  study  of  all  science 
— especially  medical — by  showing  the  infinite  mystery  of  life,  was 
fitted  to  teach  the  littleness  and  insignificance  of  man,  and  so 
to  produce  a  reverent  and  humble  frame  of  mind.  Does  not 
the  remark  apply  equally  to  us  ?  If  we  consider  the  wonderful 
achievements  of  chemistry,  say,  how  she  has  within  recent  years 
detected  and  eliminated  such  principles  as  morphine,  quinine, 
strychnine,  aconitine,  remedies  of  transcendent  power  and  value, 
and  poisons  of  such  tremendous  energy  that  we  may  almost  say 
that  the  most  virulent  of  the  mineral  poisons  are  feeble  or  harm- 
less beside  them,  and  how  she  regards,  and  justly  regards,  it  one 
of  her  greatest  triumphs  that  she  has  succeeded  in  synthetically 
building  up  a  few  such  principles,  although  as  yet  none  of  those  I 
have  mentioned ;  or,  still  more  wonderful  achievement,  how  she 
has  built  up  from  an  offensive  waste  product  the  whole  magnificent 
series  of  the  aniline  colours.  Well !  but  what  is  all  that  compared 
to  what  Nature  is  continually  doing  ?  She  is  ever  noiselessly 
building  up  morphine  in  the  poppy,  quinine  in  the  cinchona, 
strychnine  in  the  nux  vomica,  aconitine  in  the  monkshood,  and 
always  with  undeviating  precision  and  unerring  accuracy  and  with 
the  simplest  of  all  appliances,  the  tender  plant  her  laboratory,  and 
her  materials  only  what  she  finds  in  the  soil  and  atmosphere. 
And  what  are  all  the  colours  we  can  manufacture,  and  that  not 
without  toilsome  research  and  labour,  but  the  very  same  colours 
with  which  she  paints  with  lavish  hand  and  without  an  effort, 
every  blade  that  springs  and  every  flower  that  blows  ?  Surely 
some  such  considerations  must  arise  in  the  mind  of  every  thought- 
ful member  of  our  profession,  and  should  shame  away  all  boastful- 
ness,  and  banish  quackery  from  our  ranks  as  alien  to  the  true 
spirit  of  pharmacy. 

Grentlemen, — -The  publication  of  the  new  British  Pharmacopoeia, 
which  has  taken  place  only  two  or  three  days  ago,  is  an  event  of 
so  much  interest  and  importance  to  pharmacists  that  it  ought  not 
to  be  passed  without  notice  on  an  occasion  like  this,  although, 
under  the  circumstances,  any  notice  can  only  be  cursory  and 
superficial.     It  is  eighteen  years  since  the  last  edition  was  pub- 
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lished.  Surely  too  long.  Would  ten  years  not  be  a  more  proper 
interval  now-a-days,  the  same  as  the  United  States  allow? — so 
that  in  future  we  might  have  the  U.S.  and  the  British  Phar- 
macopoeias alternately  at  an  interval  of  five  years.  This  seems 
a  suitable  time  to  adopt  such  an  arrangement — five  years  having 
elapsed  since  the  last  U.S.  edition.  The  work,  as  we  were  in- 
formed in  the  Journal  a  few  weeks  ago,  contains  a  very  consider- 
able number  of  additions,  which  was  to  be  expected,  and,  indeed, 
could  not  be  avoided,  and  a  very  much  smaller  number  of  omissions. 
Owing  partly  to  these  additions,  but  more  to  the  descriptive 
notices, — which  are  much  enlarged  and  which  appear,  in 'compari- 
son with  the  former,  almost  needlessly  minute,  although  still  not  so 
diffuse  as  those  in  the  U.S.  Pharmacopoeia, — the  book  is  consider- 
ably (about  one  hundred  pages)  thicker  than  the  1867  edition  ; 
otherwise  it  has  the  same  dimensions,  being  more  modest  both  in 
dimensions  and  style  than  the  U.S.  Pharmacopoeia.  There  is  a 
novelty  introduced  in  the  way  of  having  in  many  preparations,  in 
addition  to  the  quantities  expressed  in  specific  weights  and 
measures,  a  parallel  column  representing  the  proportions  in  parts, 
which  seems  needless,  except  in  a  very  few  cases  to  indicate  the 
proportion  of  one  powerful  ingredient,  such  as  opium.  Also  in 
many  cases  the  decimal  system  is  adopted ;  for  instance,  all  the 
liquors  having  now  (or,  I  may  say,  formerly)  4  grains  to  the  ounce, 
such  as  arsenic,  morphine,  strychnine,  etc.,  have  now  4f ,  so  as  to 
make  the  strength  1  in  100  as  nearly  as  possible.  I  think  the 
advantage  of  this  is  doubtful.  It  unsettles  things  now  for  no 
purpose  that  I  can  see.  If  the  metric  system  be  ever  introduced 
the  change  could  have  been  made  as  easily  then,  and  until  then  4 
grains  to  the  ounce  is  as  convenient  for  all  practical  purposes  as  1 
in  100.  I  regret  also  to  notice  the  want  of  any  prescribed  quantity 
or  accent  in  the  Latin  names  of  articles,  as  in  the  U.S. P. 

Beyond  this  I  have  been  very  much  delighted  with  the  work. 
It  bears  on  every  page  marks  of  painstaking  and  conscientious 
work.  It  appears,  indeed,  to  have  been  entirely  revised  and  re- 
written. Let  me  just  advert  to  a  few  changes  in  preparations,  as 
instances  of  consideration  of  the  interests  of  practical  pharmacy. 
Conf.  sulphuris  has  2  grains  pulv.  tragac,  added  to  each  ounce. 
Emp.  belladonnoB  is  ordered  from  alcoholic  extract  of  root  which  is 
official  for  that  purpose,  and  also  for  making  the  ointment.  Ext. 
ergot,  liq.  is  prepared  with  cold  water,  and  without  the  prepara- 
tory process  with  ether.  Glycerin,  boracis  is  thinned  by  having 
i  of  water.     (Why  is  not  glyc.  tannin,  so  modified  also?)     We 
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have  glycerinnm  tragacantliee  introduced.     Lin.  aconit.  and  lin. 
belladonnas  are  altered  so  that  twenty  ounces  of  root  yield  30 
ounces  of  product, — probably  as  strong  as  the  former,  and,  at  any 
rate,  quite  strong  enough.     Lin.   saponis  is  made  with  i  instead 
of  ^  of  water.     (Why  not  make  it  proof  strength  ?  )     Lin.  tere- 
binth, acet.  is  made  with  glacial  acetic  acid,  and  is  a  clear,  trans- 
parent preparation.      Liq.  Donovani  is  ordered  to  be  made  by 
simply   dissolving   arsenii   iod.   and   hydrarg.    biniod.    in    water. 
Mucil.  tragacanth.  by   diffusing  p.  tragacanth.  in  rectified  spirit 
before  adding  the  water.     Pulv.  glycyrrh.  co.  from  the  original 
Prussian  formula.     Ung.  hyd.  nitrat.  dil.  by  diluting  the  strong 
ointment  with  2  parts  of  vaseline ;  ung.  hyd.  ox.  rub.  is  made  with 
vaseline  also.     In  addition  to  these  there  are  acid.  nit.  hydrochlor. 
dil.  to  be  diluted  at  once,  but  to  stand  fourteen  days  before  use,  a 
doubtful  advantage  ;  acid,  sulph.  arom.  made  with  the  essence  of 
ginger  and  spirit  of  cinnamon  instead  of  the  root  and  bark,  an 
inconvenient  change.       Citrate  of  bismuth  is  introduced  for  the 
production  of   liq.  bismuth.,  a  most  judicious  step.     Ext.  aloes 
aquos.  is  to  be  dried  by  warm  air  only.     Ferri  et  quininge  cit.  has 
an  increase  of  citric  acid  for  an  obvious  reason.     Infusions  are  to 
stand  for  a  much  shorter  time,  generally  one-half,  sometimes  less. 
This  is  probably  meant  to  encourage  the  use  of  fresh  infusions, 
and  certainly  the  motive  is  good,  but  I  am  not  so  sure  of  the  result. 
Grenerally  infusions  are  mere  vehicles,  but  in  inf.  digitalis  are  we 
sure  that  fifteen  minutes  will  exhaust  the  leaves  ?     It  used  to  be 
sixty.     Then  we  have  the  liq.  ammon.  acet.  and  cit.,  both  in  the 
concentrated  as  well  as  the  diluted  form,  a  great  advantage,  only 
I  would  have  had  them  made  from  the  caustic  alkali  instead  of  the 
carbonate.     Mist,  gentianse  is  one  of  the  omissions.     It  is  the  old 
Edinburgh  inf.  gent,  co.,  and  is  frequently  ordered  still  under  its 
name  of  mistura,  and  will  certainly  continue  to  be  ordered,  and 
should  have  been  retained  on  this  account.     I  am  inclined  to  re- 
sent this  discarding  of  an  old  favourite,  especially  as  that  horrid 
mist,  ferri  arom.  is  honoured  by  being  still  retained.     But  besides 
I  think  it  is  the  type  of  a  preparation  that  might  well  be  further 
extended,  combining  as  it  does  the  permanence  of  the  tincture 
with  many   of   the  advantages  of  the  infusion.     Pil.  phosphori 
is  now  ordered  to  be  made  with  soap,  which  is  to  be  added  to 
the  phosphorized  resin  before  being  made  into  pills.     Pil.  rhei 
CO.  is  to  be  made  with  treacle  and  glycerine.     The  glycerine  alone 
is  sufficient  to  form  the  mass,  and  I  am  not  at  all  sure  of  any 
advantage  gained,    except   having  the  pill  stronger.     Colocynth 
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pills  are  to  be  made  from  the  resin  of  scammony,  an  advantage  I 
believe,  except  that  they  will  be  liable  to  lose  shape.  Syrups  are 
still  saturated  solutions  of  sugar.  Would  it  not  be  better  to  adjust 
the  strength  so  as  to  have  a  permanent  solution,  as  the  U.S.  have 
done  ?  A  saturated  solution  at  one  temperature  crystallizes  at  a 
very  slightly  lower  one.  We  have  now  liquid  extracts  of  cascara 
sagrada,  cimicifuga,  coca,  rhamnus  frangula,  and  taraxacum. 
This  last  seems  to  me  to  imply  a  censure  of  the  succus.  Then  the 
ext.  cinchon,  liq.  is  ordered  to  be  made  with  acid,  hydrochloric, 
and  glycerine,  and  of  the  strength,  20  ozs.  cinchona  to  20  ozs. 
product.  The  strength  of  ext.  sarsse  liq.  is  modified  in  the  same 
way,  and  it  is  made  by  exhaustion  with  proof  spirit  as  well  as 
water,  and  by  the  addition  of  sugar.  And  ext.  pareiroe  liq.  is  to 
be  made  by  dissolving  the  solid  extract  in  spirit  and  water.  We 
have  a  tinct.  chlorof .  et  morphinse,  meant  to  represent  chlorodyne, 
which  it  does  very  well,  but  I  would  have  doubled  the  morphine 
and  more  than  quadrupled  the  ol.  menth.  pip.,  and  omitted 
the  acid,  hydrocyanic.  Tr.  ferri  perchlorid.  is  very  judiciously 
ordered  to  be  made  with  a  mixture  of  2  parts  water  and  1  of 
spirit,  v.r.  Tr.  nuc.  vomic89  is  made  from  the  extract  which  is  to 
be  standardized.  Tr.  iodi.  is  still  the  old  strength.  Surely  this 
is  an  oversight.  Tr.  kino  is  made  from  a  diluted  spirit  and 
glycerine.  Tr.  quininae.  from  the  hydrochlorate.  Vin.  ipecac,  is 
ordered  to  be  made  by  exhausting  the  root  by  means  of  acetic 
acid  and  water,  evaporating  to  dryness,  and  dissolving  in  sherry. 
The  process  seems  roundabout  and  clumsy.  I  think  we  will  all 
await  with  interest  the  practical  result,  and  hope  it  will  be  more 
satisfactory  than  the  present  preparation.  These  are  some  of  the 
changes  in  the  preparations  such  as  strike  one  on  simply  skimming 
the  pages  of  our  now  authoritative  directory.  The  botanical  and 
chemical  parts  require  much  more  time  and  attention.  I  observe 
that  sp.  aether,  nit.  is  to  be  tested  by  estimating  its  yield  of  nitrous 
oxide  gas,  and  cinchona  by  the  time  process,  indications  that  the 
work  is  quite  up  to  date.  Altogether  the  first  impressions  of  our 
new  Pharmacopoeia  are  eminently  favourable,  and  I  feel  sure  that 
pharmacists  will  find  great  satisfaction  in  it.  I  have  the  less  re- 
gret in  not  being  able  to  give  it  more  than  this  imperfect  notice, 
as  it  is  sure  to  receive  abundant  criticism  during  the  next  few 
months,  because  every  page  of  it  appears  to  me  to  invite — I  was 
going  to  say  provoke — criticism. 
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Mr.  J.  P.  Kay  (Aberdeen)  said  it  did  not  require  any  words 
from  him  to  insure  a  very  hearty  vote  of  thanks  to  the  President 
for  the  very  able  address  he  had  given.  From  his  high  reputation 
as  a  pharmacist,  a  good  practical  paper  had  been  expected  from 
him,  and  no  one  could  have  been  disappointed  in  that  respect. 
From  the  picture  he  had  drawn  of  pharmacy  in  the  past,  too,  he 
thought  some  encouragement  might  be  drawn  as  to  its  future  pro- 
gress. The  short  criticism  he  had  given  of  the  new  Pharmacopoeia, 
the  first  one  which  had  been  made  in  public,  seemed  to  show  that 
perfection  is  not  yet  attained ;  but  still  it  seemed  evident  that 
many  improvements  had  been  effected.  He  would  not  dilate  on 
the  subject  however,,  as  that  would  certainly  be  very  fully  dis^ 
cussed,  but  would  move  a  hearty  vote  of  thanks  to  the  Presid-ent 
for  his  very  able  address. 

Mr.  A.  Strachan  seconded  the  motion,- which  was  put  to  the 
meeting  by  Mr.  GtEOVES  (Vice-President)  and  carried  unanimously. 

The  President  having  briefly  acknowledged  the  compliment,  the 
reading  of  papers  was  proceeded  with. 


In  the  absence  of  Professor  Dunstan  the  following  papers  were 
read  by  Dr.  Thresh  : — 

THE   ASSAY   OF  ATEOPA  BELLADONNA. 

Part  II.— THE  ESTIMATION   OF  THE   ALKALOIDS  IN   THE  LEAVES 
OE   ATROPA   BELLADONNA. 

By  Professor  Wyndham  Dunstan  and  Francis  Ransom. 

In  a  previous  communication  to  the  Pharmaceutical  Society 
which  formed  the  first  part  of  this  inquiry,  we  described  a  simple 
process  for  the  estimation  of  the  alkaloids  in  the  root  of  the 
Atropa  Belladonna,  which  consisted  in  extracting  the  root  with 
a  mixture  of  chloroform  and  alcohol,  and  removing  the  alka- 
loidal  salts  from  this  mixture  by  agitating  it  with  water.  From 
the  aqueous  solution  the  alkaloids  are  liberated  by  ammonia 
and  removed  by  chloroform.  That  the  alkaloidal  residue  ob- 
tained in  this  way  consisted  of  pure  alkaloid  was  proved  by  the 
precipitation  of  a  certain  quantity  in  the  form  of  the  periodides 
and  by  the  recovery  of  the  original  quantity  of  the  free  bases 
from  these  salts.  It  was  experimentally  shown  (1)  that  the  root 
was  entirely  exhausted  of  alkaloid  by  the  solvent ;  (2)  that  no  loss 
of  alkaloid  occurred  during  the  subsequent  purification  of  the 
liquid ;  (3)  that  the  final  residue  was  wholly  alkaloidal.     In  every 
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similar  inquiry  it  is  necessary  that  these  three  points  be  individ- 
ually established  by  experiment.  The  foregoing  process  has  since 
been  employed  by  other  workers  for  the  purpose  of  estimating  the 
alkaloidal  value  of  belladonna  root.  In  continuing  the  investiga- 
tion ynth.  the  aid  of  a  further  grant  from  the  Conference,  we  have 
sought  in  'the  first  place,  to  devise  a  reliable  and  convenient  pro- 
cess whereby  the  alkaloids  could  be  isolated  without  loss  in  a  pure 
stajbe  .from  the  leaves  of  the  Atropa  belladonna.  For  this  purpose 
the  n^ethod  which  had  proved  so  successful  with  the  root  of  the 
plant  had  to  be  considerably  modified.  Great  difiiculties  were 
experienced  in  th,e  extraction  of  the  whole  of  the  alkaloid  from  the 
leaves,  and  in  ti^  subsequent  separation  of  the  alkaloid  from  the 
mixture  of  fat  and  chlorophyll.  Without  describing  in  detail  the 
results  of  the  numerous  experiments  which  were  instituted,  the 
following  conclusions  may  be  summarized.  In  extracting  the 
leaves,  abg,olut.e  alcohol  alone  is  to  be  preferred  to  a  mixture  of 
alcohol  and  chloroform.  By  continuous  percolation  with  boiling 
absolute  alcohol  the  leaves  can  be  freed  from  every  trace  of 
alkaloid.  This  was  proved  by  showing  that  the  leaves  after  this 
treatment  yielded  no  alkaloid  either  when  boiled  with  dilute 
hydrochloric  acid,  or  when  mixed  with  lime  and  extracted  with 
chloroform.  From  the  extract  which  is  obtained  by  evaporating 
the  alcoholic  liquid  it  is  practically  impossible  to  wholly  extract 
the  alkaloid  by  means  of  water  or  even  dilute  hydrochloric  acid. 
After  many  successive  treatments  with  dilute  hydrochloric  acid 
considerable  quantities  of  alkaloid  still  remain  associated  with  the 
chlorophyll  and  fat,  and  even  after  several  days'  digestion,  a 
solution  of  iodine  in  potassium  iodide  indicated  the  presence  of 
more  than  traces  of  alkaloid.  We  have  found  that  by  far  the  best 
method  of  separating  the  whole  of  the  atropine  and  hyoscyamine 
from  the  alcoholic  liquid  is  to  dilute  it  considerably  with  water 
acidulated  with  hydrochloric  acid,  and  then  to  remove  the  chloro- 
phyll and  fat  by  repeatedly  agitating  it  with  chloroform.  In  this 
way  an  acid  solution  of  the  alkaloids  is  prepared,  from  which  the 
free  bases  may  be  readily  obtained  pure  by  adding  excess  of  am- 
monia and  extracting  the  alkaline  liquid  with  chloroform.  It  may 
here  be  observed  that  chloroform  is  by  far  the  best  solvent  for 
extracting  atropine  and  hyoscyamine  from  an  alkaline  liquid. 
Ether,  quite  apart  from  manipulative  difficulty,  is  required  in 
much  larger  quantity  to  effect  the  same  result.  It  now  remained 
to  prove  that  the  alkaloidal  residue  which  was  obtained  by  eva- 
porating the  chloroform  was  pure.     This  was  done  by  the  method 
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that  we  have  described  in  a  previous  paper.  The  residue  is  dis- 
solved in  dilute  hydrochloric  acid  and  then  precipitated  with  a 
solution  of  iodine  in  potassium  iodide.  The  periodides  of  the 
alkaloids  obtained  in  this  way  are  decomposed  by  sodium  thiosul- 
phate,  and  after  ammonia  has  been  added  the  alkaloids  recovered 
from  the  liquid  by  means  of  chloroform.  If  the  residue  was  pure 
the  weight  of  the  alkaloids  obtained  in  this  way  should  coincide, 
within  the  limits  of  experimental  error,  with  the  original  weight 
of  the  residue.  As  examples,  the  following  out  of  many  results 
may  be  cited  ; — 

Residue  taken.  Pure  Alkaloid  found. 

0-011     gram 0-010  gram. 

0-0105      „ 0-010     „ 

0-0115       „ 0-011     „ 

On  the  foregoing  experiments  is  based  the  following  process  for 
the  estimation  of  the  atropine  and  hyoscyamine  in  the  leaves  of 
Atrcypa  Belladonna^  a  process  which  fulfils  the  three  fundamental 
conditions  that  have  been  previously  pointed  out.  Twenty  grams 
of  the  dried  and  finely  powdered  leaves  are  well  packed  in  an 
extraction  apparatus  and  exhausted  with  about  100  c.c.  of  absolute 
alcohol.  The  alcoholic  liquid  is  diluted  with  about  an  equal 
volume  of  water  made  slightly  acid  with  hydrochloric  acid.  The 
chlorophyll,  fat,  etc.,  are  then  removed  from  the  slightly  warmed 
liquid  by  repeatedly  extracting  it  with  chloroform  until  nothing 
further  is  removed  by  the  solvent.  The  aqueous  liquid  is  made 
alkaline  with  ammonia  and  the  alkaloids  extracted  by  chloroform, 
by  evaporating  which  a  residue  of  pure  alkaloid  is  obtained,  and 
dried  by  heating  it  at  100°  until  a  constant  weight  is  attained. 
We  have  not  yet  been  able  to  make  an  extensive  series  of  estima- 
tions of  the  amount  of  alkaloid  which  is  contained  in  various 
specimens  of  belladonna  leaves.  A  specimen  of  dried  foreign 
leaves  contained  0*22  per  cent,  of  total  alkaloid,  and  a  specimen  of 
English  leaves  which  had  been  somewhat  overheated  in  drying 
contained  0'15  per  cent.  We  have  reason  to  believe  that  both 
these  specimens  contain  less  alkaloid  than  English  leaves  which 
have  been  carefully  grown  and  gathered.  To  these  and  other 
questions  we  may  return  at  a  future  time. 
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CHEMICAL  REPORT  ON  THE   PHARMACEUTICAL  PRE- 
PARATIONS OF  ATBOPA  BELLADONNA. 

Part  I.— THE   ALCOHOLIC    EXTEACT  OF  THE    LEAVES  OF  ATBOPA 

BELLADONNA. 

By  Professor  Wtkdham  Dunstan  and  Francis  Ransom. 

This  extract^  as  far  as  we  knowj  has  not  up  to  the  present  time 
received  a  chemical  examination;  and  no  attempt  has  hitherto 
been  made  to  determine  its  alkaloidal  value.  In  order  to  extract 
the  alkaloids  in  a  pure  state  from  this  highly  heterogeneous  mix- 
ture a  great  number  of  different  methods  have  been  tried,  and  the 
investigation  has  occupied  a  considerable  amount  of  time.  The 
extract  was  first  dissolved  in  various  liquids,  and  purification  was 
then  attempted.  Among  the  liquids  which  were  experimented 
with  Were  chloroform,  alcohol,  ether,  solutions  of  potassium  and 
sodium  hydroxide,  and  carbonate  and  dilute  acids. 

The  difficulties  which  were  encountered  in  attempting  to  isolate 
the  alkaloids  in  a  pure  state  were  so  great,  owing  to  the  large 
amount  of  fatty  matter,  chlorophyll,  etc.,  which  is  present  in  the 
extract,  that  at  one  time  it  seemed  impossible  to  effect  this  by  any 
but  a  complicated  process.  However,  by  modifying  the  method 
which  we  have  used  for  the  estimation  of  the  alkaloid  in  the 
leaves  a  reliable  and  simple  process  has  been  found.  This  consists 
in  warming  1-2  grams  of  the  extract  with  dilute  hydrochloric  acid 
until  as  much  as  possible  is  dissolved.  The  mixture  is  filtered, 
preferably  through  glass  or  cotton-wool,  and  the  residue  washed 
with  hot  dilute  hydrochloric  acid  until  nothing  further  is  dis- 
solved. The  acid  liquid  is  then  repeatedly  agitated  with  chloro- 
form so  long  as  anything  is  removed  by  this  solvent.  The  acid 
liquid  is  made'  alkaline  with  ammonia  and  extracted  with  chloro- 
form, which  when  evaporated  and  dried  at  100°  C,  leaves  a  residue 
of  pure  alkaloid.  This  was  proved  by  the  method  of  precipitating 
with  iodine,  which  we  have  previously  described.  The  following 
are  some  of  the  results  that  were  obtained : — 


EeBidae  taken. 

Purel  Akaloid  found 

0-029  gram     . 

0-028  gram. 

0-018       „      .         . 

.         .        0-017      „ 

0-011       „      . 

0-010       „ 

0-006       „      . 

0-005       „ 

The  foregoing  process  then  is  a  simple  and  satisfactory  one  for 
estimating  the  atropine  and  hyoscyamine  in  the  green  alcoholic 


BRITISH   PHARMACEUTICAL   CONFERENCE.  395 

■extract  of  belladonna.  It  now  remains  to  be  shown  with  the  aid 
of  this  process  how  far  the  extract,  as  met  with  in  commerce,  pos- 
sesses a  uniform  alkaloidal  strength.  The  analysis  of  a  carefully 
prepared  specimen  showed  the  presence  of  1*8  per  cent,  of  atropine 
and  hy OS cy amine. 


The  President  said  the  Conference  was  much  indebted  to 
Professor  Dunstan  and  Mr.  Ransom,  who  had  prosecuted  these 
researches  at  the  instance  of  the  Conference,  and  he  thought  the 
results  so  far  were  very  satisfactory.  He  could  have  wished  that 
Professor  Dunstan  had  been  present  on  this  the  first  public 
occasion  after  his  appointment  in  succession  to  Professor  Redwood, 
as  he  was  sure  the  members  would  have  been  pleased  to  congratu- 
late him  on  his  accession  to  that  important  office.  There  were 
various  little  points  in  the  paper  which  were  well  worthy  of  con- 
sideration, and  he  could  not  help  regretting  that  they  had  not  an 
alcoholic  extract  of  the  leaves  of  belladonna  in  the  new  Phar- 
macopoeia, for  it  would  mark  a  very  great  transition  if  all  their 
ointments,  suppositories,  and  plasters  were  colourless  ;  but  the 
alcoholic  extract  in  the  new  Pharmacopoeia  was  to  be  made  from 
the  root,  which  would  have  quite  a  different  appearance.  It 
would  appear  from  this  paper  that  the  alcoholic  extract  of  leaves 
was  an  abundantly  good  preparation. 

Mr.  Umney  said  it  was  most  important  that  pharmacists  should 
know  exactly  the  ground  upon  which  they  stood.  They  were 
about  to  discard  the  extract  of  belladonna  as  made  from  leaves, 
which  had  been  used  in  pharmacy  perhaps  for  two  or  three  cen- 
turies, and  to  suddenly  adopt  an  alcoholic  extract  made  from  the 
root.  He  was  rather  surprised  that  the  authors  of  the  Pharma- 
copoeia should  have  made  such  a  sudden  change  without  at  any 
rate  giving  the  option  of  using  either. 

The  President  reminded  Mr.  Umney  that  the  old  extract  was 
not  expunged. 

Mr.  Umney  said  it  was  not  authorized  to  be  used  in  preparing 
the  emplastrum  belladonnee,  which  was  to  be  made  from  the 
alcoholic  extract  of  the  root.  No  doubt  the  emplastrum  so  made 
would  be  a  valuable  preparation,  but  he  thought  it  a  pity  that  the 
alcoholic  extract  of  the  leaves  should  have  been  entirely  discarded, 
especially  as  it  would  appear  from  this  research  that  the  leaves  as 
met  with  in  commerce  were  all  of  fairly  good  alkaloidal  value. 
Every  one  knew  that  the  process  in  the  old  Pharmacopoeia  for 


396 


BRITISH   PHARMACEUTICAL   CONFERENCE. 


making  emplastrum  belladonnae  was  about  as  great  a  bungle  as 
could  be  found  anywhere,  and  that  so  far  as  pharmaceutical  mani- 
pulation went  the  present  preparation  was  a  great  improvement 
upon  it ;  but  he  had  hoped  to  see  in  the  new  edition  a  formula  for 
an  alcoholic  extract  made  from  leaves,  which  should  be  combined 
perhaps  in  the  proportion  of  ^th  or  yi^th.  The  President  did  not 
appear  to  be  very  favourable  to  tenths,  but  the  gentleman  at  the 
helm  in  the  new  Pharmacopoeia  had  evidently  done  his  best  to 
introduce  the  decimal  system. 

Mr.  Martindale  differed  from  Mr.  Umney  in  preferring  the 
alcoholic  extract  made  from  leaves  for  belladonna  plaster,  for  he 
thought  the  form  now  given  far  better.  It  would  give  a  clean 
preparation,  whilst  the  other  was  always  dirty  and  was  always 
disliked  by  patients.  He  spoke  with  some  experience,  having 
inserted  the  formula  for  it  into  the  University  College  Hospital 
Pharmacopoeia  sixteen  years  ago,  when  revising  that  little  book, 
and  had  spread  some  hundreds  of  yards  of  it.  In  that  plaster  the 
alcoholic  extract  of  the  strength  of  1  in  9  was  used,  and  it  was  an 
excellent  preparation,  and  was  much  more  approved  than  that 
made  with  the  green  extract,  such  as  most  of  the  wholesale  manu- 
facturers had  been  in  the  habit  of  making. 

Mr.  St.  Dalmas  (Leicester)  thought  the  dirty  preparations  of 
which  Mr.  Martindale  complained  were  probably  of  German 
manufacture,  as  the  majority  of  the  extract  of  belladonna  found  in 
commerce  was  German,  and  it  was  vastly  inferior  to  the  English 
extract.  He  used  several  cwts.,  sometimes  a  quarter  of  a  ton,  of 
alcoholic  extract  of  belladonna  in  the  year,  and  had  spread  many 
thousands  of  yards  of  plaster  ;  and  his  experience  had  convinced 
him  that  the  German  extract  was  not  worth  half  the  same 
quantity  of  English.  He  could  not  agree  with  Mr.  Martindale 
that  all  extracts  made  from  leaves  made  a  dirty  plaster,  and 
thought  the  suggestion  which  he  had  already  made  as  to  the  use 
of  German  extract  must  be  the  explanation. 

Mr.  Martindale  said  he  referred  to  an  extract  made  by  himself, 
not  a  German  preparation. 

Mr.  Kay  said  that  in  Aberdeen  the  plaster  most  largely  used 
was  emplastrum  atropines,  the  belladonna  plaster  being  very  rarely 
used.  From  what  he  heard,  the  emplastrum  atropines  gave  full 
satisfaction,  and  at  any  rate  there  was  no  disagreeable  colour ;  it 
made  a  clear,  white  plaster,  and  he  understood  it  proved  very 
effective. 

Mr.  Borland  said  he  failed  to  gather  that  any  important  differ- 
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ence  existed  between  the  extract  derived  from  the  leaves  and  that 
from  the  root.  He  regretted  very  much  that  the  relative 
strengths  of  the  two  extracts  were  not  given  in  the  papers,  as  they 
would  then  have  been  in  a  better  position  to  estimate  the  value 
of  the  two  kinds  of  plaster.  He  agreed  with  Mr.  Umney  that  it 
would  have  been  much  better  if  pharmacists  had  been  placed  in  a 
position  to  meet  the  wants  of  their  customers.  For  many  years  to 
come  he  believed  it  would  be  quite  as  usual  for  the  public  to  ask 
for  a  "  green  plaster  "  as  to  use  the  more  scientific  name.  In  his 
own  experience  the  term  belladonna  was  seldom  used,  but  green 
plaster  was  asked  for  in  nine  cases  out  of  ten.  It  appeared  to  him 
that  in  drawing  up  a  pharmacopceia,  the  wants  of  the  public 
should  be  looked  to  quite  as  much  as  the  scientific  aspect  of  the 
compilation.  There  were  many  preparations  which,  though  drop- 
ped out  of  the  Pharmacopoeia,  would,  in  his  belief,  continue  to  be 
used,  for  no  amount  of  reasoning  and  explanation  would  convince 
the  public  that  something  quite  different  in  appearance  to  what 
they  had  been  used  to  was  in  reality  the  article  they  required. 
While  reverence  should  be  paid  to  scientific  investigation,  due 
respect  should  also  be  given  to  that  which  was  antique  and  long 
established. 

Mr.  Moss  remarked  that  the  work  narrated  in  this  paper  was  of 
an  excellent  pharmaceutical  character;  but  he  understood  that 
the  researches  were  not  yet  finished.  When  they  were,  perhaps 
the  authors  would  be  able  to  say  whether  the  belladonna  used 
required  to  be  standardized.  Whether  it  did  or  not,  the  facts  now 
brought  forward  were  of  great  value,  particularly  as  this  was  a 
subject  which  Professor  Dunstan  had  made  especially  his  own. 

Dr.  Thresh  said  the  first  paper  really  consisted  in  describing 
the  experiments  performed  for  the  purpose  of  discovering  some 
process  for  estimating  the  alkaloid  in  the  leaves  of  Atropa 
Belladonna.  Unfortunately  the  authors  did  not  appear  to  have 
examined  more  than  one  sample  of  foreign- dried  leaves  and  one 
sample  of  English  leaves  ;  there  was  no  comparative  work,  and 
they  concluded  by  saying  that  to  these  and  other  questions  they 
might  return  at  a  future  time.  At  present  they  simply  described 
a  process  which  they  found  would  do  all  that  was  required  of  it. 
In  the  second  paper,  on  the  alcoholic  extract,  they  simply  showed 
that  by  modifying  the  process  described  in  the  first  paper,  they 
could  employ  it  to  estimate  the  total  alkaloids  in  the  extract.  The 
practical  application  of  the  paper  must  come  at  some  future  time. 

Mr.  Williams  said  he  remarked  that  the  authors  recommended 
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cliloroforni  to  be  shaken  with  the  acid  liquid  to  extract  the  chloro- 
phyll ;  at  which  he  was  somewhat  astonished,  for  his  experience 
was,  that  ether  was  preferable  to  chloroform  for  this  purpose.  He 
agreed  that  chloroform  was  better  for  extracting  the  alkaloid  after 
the  chlorophyll  was  extracted,  and  he  thought  they  would  find  it^ 
better  to  reserve  their  chloroform  for  that  purpose. 


The  next  paper  read  was — 

NOTES   ON  COTTON-SEED   OIL. 
By  W.  Gilmour. 

It  is  not  my  intention  to  take  up  the  time  of  the  Conference' 
with  any  apology  for  bringing  this  subject  forward  at  the  present 
time.  An  oil  that  has  been  made  officinal  in  one  of  our  great 
national  pharmacopoeias,  and  which  is  also  being  imported  into, 
as  well  as  manufactured  in  this  country  in  very  large  quantity,  is 
not  without  interest  to  every  pharmacist,  and  I  think  requires  no 
apology  for  its  introduction. 

The  great  source  from  which  the  cotton-seed  oil  imported  into 
this  country  is  derived  is,  of  course,  America,  the  oil  being  ex- 
pressed from  the  seeds  of  various  species  of  Gossypium,  and 
subsequently  purified.  The  oil  extracted  and  purified  in  this 
country  is  not  derived  to  any  extent  (if  at  all)  from  seeds  obtained 
from  America,  but  from  seeds  obtained  from  other  channels,  and 
which  are  known  in  this  country  simply  as  Egyptian  or  African, 
according  to  the  port,  I  presume,  from  which  they  are  imported. 
I  have  here  present  samples  of  the  three  different  kinds  of  seeds, 
or  rather,  I  should  say,  of  seeds  obtained  from  the  three  different 
sources,  namely,  American,  Egyptian,  and  African;  but  I  have 
little  expectation  that  the  species  of  Gossypium  from  which  they 
are  derived  will  be  determined  from  them,  as  they  exhibit  no  very 
special  or  distinctive  characteristic.  The  fact,  however,  that  the 
oil  is  not  only  from  seeds  derived  from  a  variety  of  species,  but 
also  from  sources  geographically  so  different,  will  probably  be 
sufficient  to  account  for  any  little  variation  afterwards  noticed  in 
the  physical  or  chemical  properties  of  the  samples  which  I  have 
examined.  The  seeds  yield  from  12  to  20  per  cent,  of  oil ;  and  as 
first  extracted  it  is  a  very  dark  and  dirty  looking  mixture,  as 
shown  in  the  sample  on  the  table.  This  crude  oil  has  a  specific 
gravity  of  from  '928  to  '930.  After  purifying,  it  takes  from  a  bright 
pale  yellow  to  a  deeper  golden  colour,  and  according  to  the  United 
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States  Pharmacopoeia  sliould  be  "odourless,  with  a  neutral  re- 
action, specific  gravity  '920  to  '930,  congealing  at  a  temperature 
near  to  35"6°  F.,"  etc.  I  have  on  the  table  a  sample  of  pure 
American  oil,  and  also  one  home  extracted  and  purified  from 
Egyptian  seed.  It  will  be  seen  that,  while  the  two  oils  closely 
resemble  each  other  in  smell  and  taste,  they  differ  somewhat  in 
colour,  the  home  prepared  being  of  a  deeper  yellow.  Every 
sample  which  I  have  examined,  whether  home  or  foreign,  exhibits 
very  much  the  same  characteristics  as  regards  smell  and  taste,  the 
smell  being  not  altogether  odourless,  but  like  olive  oil  when  fresh 
and  sweet,  devoid  of  anything  distinctive  or  offensive,  while  the 
taste  is  peculiarly  bland  and  with  a  nut-like  sweetness. 

The  first  point  I  would  particularly  notice  is  the  density  of  the 
oil.  The  United  States  Pharmacopoeia,  as  well  as  several  text- 
books, all  give  the  specific  gravity  of  cotton-seed  oil  as  '920  to  "930. 
This  is  correct  enough  if  intended  to  embrace  both  purified  and 
crude  oils,  but  "930  is  much  too  high  applied  to  the  refined  oil 
alone,  and  is  misleading  if  density  is  to  be  relied  upon  as  a  test  of 
adulteration  with  the  lighter  and  more  valuable  oils,  such  as  olive 
or  almond.  Out  of  many  samples  examined,  I  have  never  found 
the  specific  gravity  to  go  below  '920,  and  never  above  '923.  The 
greater  number  of  samples  average  from  '920  to  '921. 

The  next  point  I  would  notice  is  the  "  congealing"  point.  This, 
of  course,  is  very  much  a  matter  of  arrangement  on  the  part  of  the 
refiner;  but  I  am  speaking  at  present  of  this  oil  as  it  is  to  be 
found  commercially.  Even  with  the  uniformity  of  specific  gravity 
just  mentioned,  I  have  found  considerable  variation  in  the  freezing 
point,  some  samples  beginning  to  thicken  at  a  temperature  of 
45°  F.,  or  even  above  this,  while  others  did  not  thicken  until  some 
degrees  below  32°.  The  former  samples,  I  may  state,  were  mostly 
home  prepared,  the  latter  American.  I  merely  mention  this  point 
to  show  that  a  considerable  variation  may  exist  in  the  physical 
properties  of  many  genuine  oils  at  present  in  circulation. 

Another  point  which  I  endeavoured  to  determine  was  the 
keeping  properties  of  this  oil.  I  have  noticed,  elsewhere,  the  case 
of  a  sample  which  I  had  in  my  possession  for  nearly  ten  years, 
and  which,  although  devoid  of  the  nutty  sweetness  of  a  fresh 
sample,  had  not  developed  rancidity  or  smell  to  any  extent.  I 
have  here  two  samples,  one  of  American  origin,  and  one  home 
prepared,  which  I  have  had  exposed  to  bright  sunshine  for  nearly 
four  months-  The  members  will  be  able  to  judge  for  themselves 
of  their  keeping  properties  under  this  crucial  test.     They  have 
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both  bleaclied  somewhat  lighter  in  colour,  but  they  have  not 
developed  any  smell,  while  the  taste  is  still  sweet  and  nutty,  and 
no  test  that  I  have  been  able  to  apply  has  detected  the  least 
acidity.  Under  similar  conditions  olive  oil  develops  both  taste 
and  smell,  and  acidity  also  may  readily  be  detected. 

Another  point  which  I  was  anxious  to  determine,  and  which  is 
important  from  a  pharmaceutical  point  of  view,  was  the  place 
which  cotton-seed  oil  held  among  the  fixed  oils  as  regards  drying 
properties.  Opinion  seems  to  be  pretty  much  divided  upon  this 
point ;  but  my  experiments  show  that  those  authorities  who  place 
this  oil  midway  between  a  drying  and  a  non-drying  oil  are  about 
correct.     Taking,  for  example,  five  weighed  quantities  of  cotton, 

I  saturated  them  with  a  weighed  quantity  of  home-prepared  cotton- 
seed oil,  of  American  oil,  and  of  olive,  almond,  and  linseed  oils 
respectively,  and  placed  them  on  the  water-bath.  Six  hours  expo- 
sure to  this  heat  having  made  no  perceptible  change  on  any  of  the 
samples,  with  the  exception  of  the  linseed,  I  transferred  them  to 
the  sand-bath,  and  carefully  cooked  them  over  it  until  the  linseed 
sample  was  hard  and  dry.  At  this  stage  the  two  samples  of  cotton- 
seed were  getting  a  little  viscid  and  slightly  sticky,  showing  that 
they  were  in  process  of  drying.  The  olive  and  almond  samples 
remained  soft  and  free.  Next  applying  the  nitrate  of  mercury 
test,  as  recommended  by  Pontet  (12  grams  of  mercury  dissolved  in 

II  c.c.  cold  nitric  acid  of  specific  gravity  1*42,  and  8  grams  of  this 
solution  shaken  frequently  with  90  grams  of  oil),  and  for  purposes 
of  comparison  taking  also'equal  quantities  of  olive  and  almond  oils, 
I  found  that  olive  oil  solidified  in  two  and  a  half  hours,  almond  oil 
in  a  little  over  four  hours,  while  the  one  sample  of  cotton-seed  oil 
took  eight  hours,  and  the  other  nearly  sixteen  hours  to  thoroughly 
solidify.  These  experiments,  I  think,  prove  that  it  lies  as  it  were 
intermediate  between  a  strictly  drying  and  a  non-drying  oil. 

The  last  point  which  I  was  anxious  to  determine  was  the  saponi- 
fying power  of  this  oil.  I  noticed  at  a  very  early  period  of  my 
experiments  that  it  formed  the  Pharmacopoeia  liniments  of  lime 
and  ammonia  with  some  difficulty ;  and  even  where  the  oil  was  got 
to  incorporate  with  the  alkalies,  the  liniment  was  never  to  any 
extent  permanent.  From  their  behaviour  in  this  respect  I  con- 
cluded that  some  observations  on  the  saponifying  power  of  cotton- 
seed oil  might  be  valuable.  I  am  sorry,  however,  I  have  not  had 
time  to  undertake  this,  and  principally  from  the  fact  that  an 
investigation  of  this  kind  promised  to  be  interminable. 

I  have  found  no  two  samples  exactly  to  agree,  and,  therefore, 


BRITISFI    PHAEMACEUTICAL   CONFERENCE.  401 

any  observations  on  individual  samples  are  practically  useless.  I 
have  here,  for  example,  two  samples  of  oils  which,  as  regards  their 
behaviour  with  alkalies,  may  be  regarded  as  typical ;  the  one  form- 
ing an  emulsion  with  the  alkalies,  but  separating  more  or  less  after 
a  time ;  the  other  utterly  refusing  to  form  an  emulsion  of  any  kind. 
The  latter  oil  I  know  to  be  genuine ;  but  whether  this  peculiar  be- 
haviour is  owing  to  any  physical  or  chemical  difference  in  the  oil 
from  causes  already  mentioned,  or  whether  it  is  owing  to  some 
peculiarity  in  the  process  of  refining,  I  have  not  been  able  to  de- 
termine. One  thing,  however,  I  have  noted,  namely,  that  if  even  a 
small  quantity  of  a  saponifying  oil,  such  as  olive,  be  mixed  with  the 
cotton-seed  oil,  it  will  convert  it  into  a  miscible  oil  with  the  alkalies. 

The  practical  conclusion  to  my  observations  and  experiments  is 
this,  that  cotton-seed  oil,  from  its  sweetness  and  keeping  proper- 
ties, is  admirably  adapted  as  a  base  for  ointments  and  pomades, 
but  is  not  suited  for  forming  liniments  Avith  alkaline  solutions. 

The  supply  of  cotton  seed  is  obtained  from  several  countries, 
and  may  be  said  to  be  inexhaustible.  The  Southern  States  of 
North  America  contributing  the  largest  quantity,  which  may  be 
measured  by  millions  of  tons,  a  great  proportion  of  which,  OAving 
to  its  bulk  and  distance  from  shipping  ports,  is  not  worth  the 
expense  of  transit,  is  burned  for  fuel  and  given  to  cattle  and  pigs 
for  litter.  A  considerable  quantity  is  used  in  the  manufacture  of 
decorticated  cotton  cake  and  oil,  both  of  which  find  a  ready  sale 
in  this  country.  Very  little  of  the  seed,  however,  in  its  natural 
state,  finds  its  way  to  our  markets ;  but  a  new  process  of  clearing 
the  seed  is  being  prosecuted  with  considerable  success,  and  it  is 
fully  expected  that  in  a  few  years  a  large  quantity  of  this  cleared 
seed  will  be  shipped  to  this  country.  Egypt  may  be  said  to  be  the 
principal  source  from  which  this  country  derives  its  supply,  the 
quality  of  which  is  much  superior  to  that  grown  in  the  American 
States.  The  quantity  shipped  from  Egyptian  ports,  on  an  average 
of  years  past,  is  something  like  250,000  tons.  Improvements  in 
the  method  of  irrigation  are  said  to  have  increased  the  quantity 
last  year  by  50,000  tons,  and  it  is  reported  that  these  works  are 
being  improved  and  extended  this  season  with  equal  success. 
India  and  the  South  Sea  Islands  also  send  their  quota  of  seed  to 
our  markets. 

The  President,  in  proposing  a  vote  of  thanks  to  Mr.  Gilmour, 
observed  that  this  was  a  very  remarkable  oil,  w^hich,  as  he  under- 
stood, could   be  obtained  at  a  very  low  price,  and    its   keeping 
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properties  were  very  marked.     Its  want  o£  emulsifying  properties 
would  seem  to  militate  very  much  against  its  use  in  pharmacy. 

Mr.  DoTT  said,  Mr.  Grilmour  had  suggested  that  the  deficiency  of 
this  oil  in  saponifying  properties  might  be  due  to  some  extent  to 
the  manner  in  which  it  was  purified  He  believed  that  in  one 
refinery  the  method  employed  was  to  treat  the  oil  with  dilute 
caustic  soda  at  a  temperature  below  that  of  boiling  water,  then 
bleach  it  with  chloride  of  lime,  and  afterwards  treat  it  with  dilute 
sulphuric  acid.  It  was  quite  possible  that  such  a  mode  of  treat- 
ment would  have  the  effect  referred  to. 


The  next  paper  read  was  on — 

EUCALYPTUS   OILS. 

By  Peter  MacEwan, 

Secretary  in  Scotland  to  the  Pharmaceutical  Society. 

"  In  what  respects,  other  than  cost,  do  the  various  commercial  oils 
differ?''  ("Blue  List,"  No.  279.) 

Though  large  quantities  of  eucalyptus  oil  are  imported  into  this 
country,  only  a  small  proportion  passes  through  the  hands  of  the 
retail  pharmacist,  the  very  much  larger  proportion  being  con- 
sumed in  hospital  practice,  or  by  manufacturers  of  antiseptic  dress- 
ings. Had  antiseptic  surgery  not  been  so  surely  established  as 
it  has  been,  eucalyptus  oil  might  never  have  attained  its  present 
importance,  and  it  remains  unquestionably  one  of  our  most  valu- 
able curative  agents. 

The  reputation  of  the  remedy  was  in  the  first  instance  based,  it 
is  supposed,  on  the  oil  of  Eucalyptus  globulus  leaves ;  but  concur- 
rently with  it  there  was  sent  into  the  market  the  oil  of  E.  amyg- 
dalina,  a  product  much  similar  to  the  former  in  odour  and  taste, 
but  differing  from  it  in  specific  gravity.  As  E.  amygdalina  yielded 
about  five  times  more  oil  than  E.  globulus,  it  was  but  natural  that 
the  exigencies  of  business  should  aid  in  placing  the  amygdalina  oil 
prominently  in  our  markets,  and  now,  according  to  Mueller,  "  the 
oil  of  E.  amygdalina  is  the  one  which  hitherto  alone  is  extensive 
in  commerce,  being,  as  the  least  expensive,  very  largely  exported 
since  fully  a  dozen  years  from  Mr.  Joseph  Bosisto's  factory,  al- 
though that  gentleman  now  operates  also  to  a  commercial  extent 
on  the  oils  of  the  various  mallee-eucalypts."  Mr.  Grimwade 
(Pharm.  Journ.   [3],  xiv.  836)  states  that  the  amygdaline  oil  has 
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from  the  first  been  the  chief  coinmercial  article,  and  that  it  is 
quite  a  mistake  to  suppose  that  E.  globulus  oil  is.  These  opinions 
are  corroborated  by  current  literature  and  by  inquiry. 

Latterly,  another  oil  has  been  imported  from  Australia,  viz.,  the 
oil  of  mallee-eucalypts.  This  oil,  or  rather  mixture  of  oils,  is  sent 
out  as  01.  Eucalypti  dumosce.  The  mallee-eucalypts  are  shrubs 
indigenous  to  the  desert  tracts  of  Australia ;  they  are  powerful 
water  absorbers  as  well  as  oil  yielders,  and  until  they  were  used 
for  the  latter  purpose,  their  sole  use  to  man  was  that  of  affording 
supplies  of  water  by  tapping  the  trunks  ;  as  the  country  is  very 
dry,  the  value  of  this  natural  provision  to  the  traveller  may  be 
imagined.  The  "  scrub "  consists  principally  of  E.  incrassata, 
Labill.  (the  JE.  dumosa  of  Cunningham,  which,  properly  speaking, 
is  a  smaller  form) :  E.  oleosa,  E.  uncinata  and  E.  gracilis.  The  oil 
which  the  leaves  of  these  yield  is  considered  equal  to  the  amyg- 
daline  oil,  but  it  is  significant  that  the  Australian  correspondent 
of  the  Chemist  and  Eruggist  said  of  it  (March,  1883)  when  it  was 
first  mentioned,  "  This  oil  is  considered  equal  to  turpentine.  (!)  " 

In  addition  to  these  species,  there  is  quite  a  host  of  oil-yielding 
e,ucaly-pts,  their  products  differing  in  odour  and  general  physical 
characteristics  ;  but  it  is  understood  that  they  have  not  been  used 
in  medicine.  Mueller  mentions  E.  saluhris  particularly  as  afford- 
ing an  extraordinary  amount  of  oil,  which  he  thinks  "  destined  to 
become  an  article  of  export  from  Western  Australia." 

From  this  sketch  of  the  sources  of  eucalyptus  oil,  you  may 
judge  of  the  scope  there  is  for  difference  or  variety,  and  I  have  no 
doubt  that  many  of  you  have,  during  the  past  few  years,  noticed 
how  much  supplies  do  vary.  When  the  oil  was  first  introduced, 
any  samples  which  I  had  to  deal  with  were  fragrant  bodies,  admir- 
ably adapted  for  covering  the  odour  of  iodoform;  but  now  one 
frequently  meets  with  oils  little  better  than  turpentine  in  odour, 
and  not  much  different  from  it  in  general  appearance.  I  believe 
that  this  variation  is  due  in  a  great  measure  to  the  want  of  an 
official  standard ;  and  in  what  follows  I  endeavour  to  show  how  far 
commercial  oils  come  up  to  our  new  Pharmacopoeia  requirements. 
In  the  Pharmacopoeia,  oil  of  eucalyptus  is  defined  as — 

"  The  oil  distilled  from  the  fresh  leaves  of  Eucalyptus  globulus, 
Labill. ;  Bentl.  and  Trim.  '  Med.  PL,'  vol.  ii.,  pi.  109 ;  Eucalyptus 
amygdalina,  Labill. ;  and  probably  other  species  of  Eucalyptus. 

"  Characters  and  Tests. — Colourless  or  pale  straw-coloured,  be- 
coming darker  and  thicker  by  exposure.  It  has  an  aromatic  odour, 
and  a  spicy  and  pungent  flavour,  leaving  a  sensation  of  coldness  in 
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the  month.     It  is  neutral  to  litmus  paper.     Specific  gravity  about 
0'900.     Soluble  in  about  an  equal  weight  of  alcohol." 

I  report  upon  twelve  commercial  specimens.  Two  are  sent  out 
as  "01.  Eucalypti  globuli;"  four  are  specified  as  E.'amygdalina 
oil ;  one  as  "  01.  Eucalypti  dumosse  "  and  the  rest  simply  as  "  01. 
Eucalypti."  For  comparison  with  these  I  have  examined  several 
other  oils,  not,  strictly  speaking,  commercial.  The  more  important 
results  will  be  seen  in  the  table  on  page  405. 

In  this  table  I  give  colour  and  odour  in  broad  terms.  The  older 
the  oil  the  more  fragrant  is  it,  and  less  pungent.  The  taste  of  the 
cajuput-like  oils  was  generally  like  mint ;  some  were  camphor- 
aceous,  and  others,  usually  those  which  were  most  fragrant,  had  a 
terebinthinate  taste  resembling  old  essence  of  lemon. 

The  most  noteworthy  feature  about  the  table  is,  that  it  divides 
the  oils  into  two  groups  remarkably  distinct  from   each  other. 
First,  we  have  a  group  (I.)  which  is  composed  of  oils  having  the 
following  general  characteristics  : — 
(a)  Above  specific  gravity  0*880. 
(h)  Odour  like  cajuput. 

(c)  Dissolve  a  maximum  of  salicylic  acid. 

(d)  Are  soluble  in  their  own  weight  of  rectified  spirit,  and 

(e)  Are  (as  a  rule)  laevo-rotatory. 
Second,  we  have  a  group  (II.)  : — 

(a^)  Below  specific  gravity  0*880. 

(6^)  Less  pungent  and  more  fragrant. 

(c^)  Dissolve  a  minimum  of  salicylic  acid. 

(d")  Are  not  soluble  in  their  own  weight  of  rectified  spirit,  and 

(e-)  They  are  (as  a  rule)  dextro-rotatory. 
I  do  not  give  this  classification  as  an  absolute  law ;  but  it  serves 
to  show  you  how  distinctly  the  oils  differ  in  some  respects.  The 
different  effects  on  the  polarized  ray  are  more  interesting  than 
valuable.  The  colourless  oils  have  been  redistilled,  and  this  is 
probably  sufficient  to  account  for  Isevogyration. 

Now  as  to  the  origin  of  the  oils.  A  and  B  are  the  E.  amygdalina 
oil  of  one  maker.  Their  neutrality  indicates  that  they  are  fresh. 
JS  is,  I  think,  of  the  same  maker,  but  it  is  an  older  oil.  D  I  cannot 
trace  further  back  than  the  wholesale  ;  it  and  F  disturb  the  uni- 
formity of  the  classification,  so  far  as  their  effect  on  the  polarized 
ray  is  concerned.  G  is  sent  out  as  "  01.  Eucalypti  globuli,"  and  its 
characteristics  are  generally  similar  to  those  of  a  specimen  of  that 
oil  of  which  I  give  particulars  later  on.  Of  Group  II.,  F  and  G 
are  E.  amygdalina  oils  (guaranteed),  but  not  from  the  same  factory 
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as  those  of  Group  I.  The  makers  of  the  others  I  have  failed  to 
ascertain,  but  the  oils  of  this  group  are  generally  so  very  alike, 
that  I  believe  them  all  to  be  the  produce  of  U.  amygdalina  or  its 
congeners. 

Taking,  then,  the  majority  of  the  samples  as  amygdaline  oil,  the 
question  arises.  How  do  there  happen  to  be  two  distinct  kinds  of 
it  ?  Well,  the  oils  of  the  second  group  are  very  similar  to  the  oils 
of  ten  years  ago;  the  first  group  oils  are  not.  A  reply  to  our 
question  will,  I  believe,  be  got  by  taking  specimen  C.  L.  as  a  con- 
necting link.  This  specimen  is  about  twenty  years  old,  and  comes 
from  the  same  factory  as  A  and  B,  yet  it  is  more  like  a  Group  II. 
than  a  Group  I.  oil.  So  it  would  appear  that  while  the  makers  of 
Group  I.  have  either  changed  their  method  of  manufacture  or  the 
leaves,  the  makers  of  Group  II.  have  not  done  so.  This  is  conjec- 
ture, but  it  is  a  reasonable  explanation  of  the  difference.  Whether 
the  oils  possess  different  therapeutic  value,  or  are  different  chemi- 
cally, in  other  respects  than  those  noted,  I  am  not  prepared  to  say; 
but  I  may  note  that  in  distilling  the  oils  little  difference  in  boiling 
point  was  noticed,  although  the  lighter  oils  gave  a  somewhat 
empyreumatic  distillate,  while  the  heavier  oils  distilled  unchanged 
in  respect  of  odour. 

So  far  the  nature  and  extent  of  the  difference  in  commercial  oils 
is  fairly  put  forward  in  what  precedes.  There  have  yet  to  be 
noticed  two  specimens  not  included  in  the  table.  One  was  "  01. 
Eucalypti  globuli,"  of  German  origin,  a  colourless  oil,  terebinthinate 
in  odour  and  taste.  Specific  gravity,  0*872.  Rotatory  power,  — 18*5. 
It  was  neutral  to  test-paper,  and  was  not  coloured  red  by  sodium. 
As  its  solubility  factors  were  high  (1  in  40  for  salicylic  acid, 
and  1  in  11  for  rectified  spirit*),  sophistication  was  suspected, 
so  it  was  distilled.  Half  of  it  came  over  below  165"  C.,  whereas  a 
temperature  of  170-173°  C.  was  required  for  this  portion  of  pure 
oils.  The  fraction  was  of  specific  gravity,  0*857,  and  its  solubility 
factors  are  very  largely  increased.  Similar  fractions  of  pure  oils 
increase  in  density,  and  only  the  distillates  of  the  yellow  oils  in- 
crease their  solubility  factors  (i.e.,  less  salicylic  acid  is  dissolved 
in,  and  more  spirit  is  required  for  solution  of,  the  oil).  There  is 
no  doubt  that  this  oil  was  grossly  adulterated,  and  that  it  is  the 
"01.  Eucalypti  Australi,"  referred  to  by  Merck  {Pharm.  Journ.  [3], 
xiv.  778).  The  last  specimen  is  "  01.  Eucalypti  dumos^,"  which  is 
colourless,  has  a  cajuput  odour  and  strong  terebinthinate  taste. 

*  This  oil  was  soluble  in  its  own  weight  of  absolute  alcohol,  as  were  all 
others,  saving  specimen  C.  L. 
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It  is  the  most  intensely  acid  of  all  the  oils  examined.  Its  specific 
gravity  is  0*916  ;  rotatory  power  very  feeble,  viz.  +1*25°.  Sodium 
did  not  affect  it,  but  strong  hydrochloric  acid  was  immediately 
coloured  dark  pink  by  it ;  a  darker  magenta  ring  separating  the 
acid  and  the  oil.  It  was  soluble  in  its  own  weight  of  rectified 
spirit,  and  dissolved  a  fifth  of  its  weight  of  salicylic  acid.  This 
oil  will  not  meet  the  Pharmacopoeia  requirements.  Moreover, 
Gladstone's  results  appear  to  show  that  it  differs  chemically  from 
J57.  amygdalina  oil.  Later  researches  show  that  the  various  oils  do 
differ  chemically,  but  all  appear  to  contain  a  terpene  {eucalyptene, 
Cjo  Hjg),  some  cymene  (eucalyptol  of  commerce  being  a  mixture  of 
these)  and  a  camphor-like  body,  as  well  as  a  small  quantity  of  a 
low-boiling  terpene.  It  would  be  important  to  redetermine  the 
composition  of  the  different  oils,  now  that  they  are  of  more 
pharmacological  importance. 

I  have  been  favoured  with  a  specimen  of  "true  oil  of  E.  globulus,'' 
and  examined  it  with  the  following  results  : — Specific  gravity, 
0*877.  Rotatory  power,  —  35*82.  Soluble  in  9  parts  of  absolute 
alcohol  and  dissolved  a  tenth  of  its  weight  of  salicylic  acid.  It 
was  colourless,  cajuput  odour  and  taste,  resembling  A  or  JB.  It 
became  red  with  sodium,  which  Schultz  and  Merck  say  it  should 
not.  Its  specific  gravity  is  much  lower  than  is  given  in  text-books. 
The  sparing  solubility  of  this  oil  in  absolute  alcohol  and  its 
characters  generally  are  so  different  from  what  we  would  expect 
that  I  would  like  to  examine  other  specimens  before  pronouncing 
upon  its  identity. 

Before  closing,  a  word  may  be  said  regarding  tests.  We  must 
not  be  too  stringent  as  to  acidity,  it  develops  with  age,  and  at  the 
same  time  the  oil  improves  in  ,the  ordinary  sense  of  the  term. 
Then  as  to  specific  gravity,  it  would  be  better  were  the  Pharma- 
copoeia sentence  altered  to  "  Specific  gravity  not  exceeding  0*900," 
so  as  to  exclude  the  oil  of  mallee-eucalypts.  Solubility  in  alcohol 
is  a  fair  test  (but  not  absolute  alcohol,  for  that  is  no  test) ,  rectified 
spirit  should  be  used.  Oils  above  sp.  gr.  0*880  should  be  soluble 
in  their  own  volume,  and  those  under  should  require  not  more  than 
six  volumes.  Presence  of  turpentine  reduces  the  solubility.  The 
salicylic  test  is  probably  the  best  for  the  detection  of  turpentine. 
This  test  is  due  to  Langbeck  (Pharm.  Journ.  [3],  xv.  309).  An 
oil  above  0*880  should  dissolve  not  less  than  a  tenth  of  its  weight 
of  salicylic  acid,  and  lighter  oils  not  less  than  a  sixteenth.  Strong 
hydrochloric  acid  will  corroborate  the  presence  of  01.  Eucalypti 
dumosse  by  the  dark  pink  colour,  but  some  of  the  other  oils  give  a 
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pink,  though  not  so  quickly  produced  or  so  marked  as  in  this  case. 
I  am  unable  to  confirm  Schultz's  observation  that  the  globulus  oil 
is  coloured  dark  blue  by  this  acid.  In  no  case  is  any  oil  coloured, 
unless  after  a  day ;  it  is  the  acid  ivMcli  is  coloured,  as  above  noticed. 
Experience  with  the  sodium  test  shows  that  it  is  of  no  value,  and 
the  same  may  be  said  of  others  which  have  been  proposed. 

The  President,  in  moving  a  vote  of  thanks  to  Mr.  MacEwan  re- 
marked on  the  colourless  appearance  of  some  of  the  specimens, 
which  looked  actually  like  water. 

Mr  Umney  said  Mr.  MacEwan  had  done  great  service  in  bringing 
forward  this  subject  at  the  present  juncture,  when  for  the  first 
time  oil  of  eucalyptus  found  a  place  in  the  Pharmacopoeia.  He 
had  not  been  able  to  follow  the  whole  of  his  figures,  but  he  could 
quite  corroborate  the  statement  he  had  made  with  regard  to 
Bosisto's  oil.  He  also  knew  pretty  intimately  Mr.  Grimwade,  of 
Australia,  who  was  now  in  England,  and  who  had  informed  him 
that  the  finest  oil  his  firm  had  sent  over  for  twenty  years  was  the 
product  of  the  Eucalyptus  amygdalina.  It  appeared  to  him,  as  a 
manufacturer,  that  essential  oils  distilled  roughly  in  the  back- 
woods of  Australia,  from  the  Eucalyptus  globulus,  E.  amygdalina, 
and  from  many  other  varieties,  some  of  quite  a  scrubby  character, 
could  not  be  expected  to  have  all  the  same  specific  gravity.  He 
should  have  said,  that  oils  distilled  at  different  temperatures  and 
under  different  pressures  would  differ  very  materially  in  specific 
gravity,  and  therefore  he  did  not  look  upon  that  as  a  very  impor- 
tant test  taken  alone.  It  should  be  remembered  that  the  oil  owed 
its  medicinal  value  to  a  pretty  well  defined  body,  eucalyptol.  He 
had  distilled  this  during  the  last  twelve  months,  and  had  found 
that  the  oil  of  E.  amygdalina  would  yield  about  50  per  cent,  of 
eucalyptol,  which,  it  was  said,  was  almost  identical  with  cajuputol, 
the  basis  of  oil  of  cajuput.  The  Pharmacopoeia  had,  wisely  he 
thought,  give:gL  rather  a  high  specific  gravity,  viz.,  0'900,  because 
he  believed  the  specific  gravity  of  eucalyptol  at  60°  F.  was  about 
0*923,  so  that  it  would  appear  that  essential  oils  at  about  0*900 
would  be  much  nearer  to  eucalyptol  than  oils  only  having  a  specific 
gravity  of  0*862,  or  0*876.  He  agreed  with  the  author  that  these 
oils  of  low  specific  gravity  were  very  suspicious ;  they  appeared 
very  much  like  turpentine,  and  he  should  not  be  surprised  to  find 
that  some  of  them  Avere  prepared  by  distilling  turpentine  over  the 
eucalpytus  leaves.  If  the  definite  body,  eucalyptol,  were  required, 
this  oil  should  be  rectified  over  caustic  potash,  as  recommended  by 
Jahn  in  the  Archiv  der  Pharmacie  some  time  since,  until  a  product 
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was  obtained  having  a  boiling  point  of  about  176°  or  177°  C.  The 
oil  of  E.  amygdalina  would  yield  such  a  distillate  to  the  extent  of 
about  50  per  cent. 

Dr.  DoTT  said  the  eucalyptus  oil  had  lately  come  largely  into  use 
in  the  preparation  of  antiseptics  ;  and  having  often  had  occasion  to 
examine  specimens,  he  could  confirm  Mr.  MacEwan's  observation, 
that  they  differed  very  widely  both  in  specific  gravity  and  in 
optical  properties,  some  having  a  rotatory  j)ower  almost  identical 
with  that  of  turpentine.  Many,  he  believed,  were  entirely 
spurious. 

Mr.  CoNROY  said  he  had  not  had  much  experience,  but  had 
noticed  that  the  coloured  oil  was  always  finer  in  aroma  than  the 
colourless. 

Mr.  Ward  endorsed  the  observation  of  Mr.  Conroy,  as  to  the 
superior  aroma  of  oil  having  a  slightly  yellow  colour.  That  which 
was  whiter  had  in  his  experience  much  the  same  odour  as  turpen- 
tine, and  very  much  less  of  the  odour  characteristic  of  eucalyptus. 
They  were  much  indebted  to  Mr.  MacEwan  for  this  paper,  which 
would  be  of  great  assistance  in  clearing  up  the  difficulty  which  had 
existed  in  deciding  what  kind  of  eucalyptus  oil  to  look  for.  It 
seemed,  however,  that  the  most  important  consideration  was  the 
percentage  of  eucalyptol  which  the  oil  would  yield.  He  scarcely 
thought  much  reliance  could  be  placed  on  the  degree  of  acidity,  or 
probably  on  the  rotatory  power  of  the  oil,  and  he  should  like  to 
ask  Mr.  MacEwan  if  he  had  found  that  increasing  acidity  in  the 
oil,  from  age  or  any  other  circumstances,  had  at  all  affected  the 
rotatory  power. 

Mr.  MacEwan,  in  reply,  said  that  the  difficulty  he  had  in  accept- 
ing Mr.  Umney's  theory,  that  the  eucalyptol  was  t^ie  thing  which 
should  guide  them  in  forming  an  opinion  on  diff^ent  oils,  w^as  this : 
If  it  were  taken,  as  had  been  asserted,  that  eucalyptol  was  a  com- 
pound of  eucalyptene  and  cymene,  sOme  oils  did  not  contain  cymene ; 
and  eucalyptol  being  a  mixture,  it  could  not  be  estimated  where  it 
did  not  exist ;  so  he  did  not  think  they  could  accept  the  theory 
until  they  had  more  definite  chemical  knowledge  concerning  it. 
He  quite  agreed  with  Mr.  Conroy  as  to  the  coloured  oil,  and  would 
not  use  anything  himself  but  the  yellow  oil  for  dispensing  purposes. 
When  he  was  at  the  dispensing  counter  a  great  deal  was  used  in 
making  iodoform  preparations  ;  and  for  covering  the  odour  of  those 
preparations  the  coloured  oil  was  found  to  be  far  superior  to  the 
colourless.  There  was  no  reason  for  using  anything  else;  you 
might  as  well  use  turpentine.     This  investigation  had  only  ex- 
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tended  over  a  comparatively  short  time,  so  that  lie  liad  not  been 
able  to  observe  the  effects  of  age  on  the  optical  properties  of  the 
oil.  He  had  lately  seen  a  specimen  of  so-called  amygdaline  oil, 
which  he  found  quite  different  from  the  market  specimens  in 
specific  gravity  and  effect  on  polarized  light ;  and  on  inquiry  it  was 
found  that  the  manufacturers  were  sending  into  the  market,  as 
pure  U.  amygdalina  oil,  a  mixture  of  equal  parts  of  the  E.  amygdalina 
oil  and  the  mallee  scrub  oil.  Now,  as  the  scrub  was  composed 
principally  of  shrubs  about  10  feet  in  height,  and  the  E.  amygdalina 
was  a  tree  sometimes  attaining  a  height  of  400  feet,  it  would 
naturally  be  supposed  that  there  would  be  a  very  marked 
difference  between  the  oils  obtained  from  plants  which  differ  so 
greatly. 


The  next  paper  read  was  a- 


EEPORT   ON   PRESSED   ERGOT. 

By  John  Moss,  F.I.C,  E.C.S. 


On  Wednesday,  August  14,  1878,  a  "  Note  on  an  Improved  Pre- 
23aration  of  Ergot  "  was  read  by  Mr.  A.  W.  Postans,  E.C.S.,  at  a 
meeting  of  the  British  Pharmaceutical  Conference  held  in  Dublin. 
In  the  discussion  which  followed,  Mr.  T.  B.  Groves,  of  Weymouth, 
a  pharmacist  of  wide  experience  and  fertile  in  expedient,  suggested 
that  ergot  itself  might  keep  better  if  it  were  first  ground  and  then 
compressed.  The  suggestion  struck  me  as  being  a  very  valuable 
one,  for  strong  hydraulic  pressure  would  remove  a  considerable 
portion  of  the  fixed  oil,  which,  I  believe,  has  an  attraction  for  the 
insects  that  prey  upon  ergot ;  and  the  solid  compressed  form  would 
offer  so  much  less  extent  of  surface  than  the  ordinary  drug  that  it 
might  reasonably  be  expected  to  be  less  affected  by  atmospheric 
influences.  The  experiment  was  accordingly  tried  in  February, 
1879,  on  7  lbs.  of  ordinary  commercial  ergot,  which  was  ground 
and  then  subjected  in  three  separate  lots  to  a  pressure  of  2 J  tons 
to  the  square  inch.  Fourteen  ounces  of  fixed  oil  (12'5  per  cent.) 
were  obtained,  and  three  cakes,  each  about  8  inches  square.  Mr. 
Groves  took  charge  of  half  of  one  of  these  cakes,  and  Mr.  Holmes 
placed  the  other  half  in  the  Museum  at  Bloomsbury  Square.  Mr. 
Groves  placed  his  specimen  in  a  storeroom,  where,  as  he  informs 
me  in  a  letter  dated  July  17,  1885,  it  lay  on  a  shelf  "without  any 
special  care  being  given  to  it.     To-day  it  looks  as  good  as  ever ;  I 
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send  you  a  bit  to  see.  But  the  question  is,  liow  about  its  potency  ; 
does  it  retain  its  medicinal  activity  ? "  This  was  the  crucial 
question,  and  to  decide  it  I  obtained  from  Mr.  Grroves  more  of  the 
cake  and  made  a  fluid  extract,  proceeding  as  the  British  Pharma- 
copoeia directs,  except  that  the  ether  treatment  was  omitted. 
There  is  a  specimen  of  the  cake  on  the  table.  In  colour  it  strongly 
resembles  linseed  cake,  but  the  grain  is  much  finer.  It  has  the 
characteristic  smell  of  ergot,  and  certainly  seems  no  worse  for 
age.  Another  specimen  of  the  cake,  kindly  sent  me  by  Mr.  Holmes 
from  the  Museum,  had  when  received  a  stronger  smell  and  ap- 
peared not  to  be  quite  so  dry.  It  had  been  kept  in  a  bottle  and 
evidently  sweated  there.  Neither  specimen  showed  signs  of  insect 
life ;  but  of  the  two  modes  of  keeping,  to  let  it  lie  in  paper  seems 
the  best.  The  cake  readily  breaks  down  with  hot  water,  and  ab- 
sorbs three  or  four  times  its  own  weight.  It  is  convenient  also 
for  disintegration  by  a  grater,  should  it  be  desired  to  administer 
the  powder. 

Oil  in  Pressed  Ergot. — It  may  be  convenient  to  mention  here, 
that  in  order  to  reply  to  questions  which  were  put  when  the 
pressed  cake  was  first  exhibited  at  Bloomsbury  Square,  in  1879, 
the  oil  was  extracted  by  ether  from  100  grains  of  it  reduced  to 
powder,  and  when  dried  was  found  to  weigh  13' 7  grains  ;  this  with 
the  12*5  grains  removed  by  pressure  makes  26*2  per  cent.,  and 
what  was  absorbed  by  the  pressing  cloths  will  make  up  the  oil 
to  the  normal  quantity  present  in  ergot,  about  30  per  cent.  By 
operating  with  special  appliances,  such  as  are  used  by  oil  pressors, 
more  oil  could  be  removed  from  the  cake  than  my  experiments 
show,  and,  working  on  a  larger  scale,  the  proportion  absorbed  by 
the  cloths  would  be  smaller. 

Liquid  Extract. — In  order  that  the  liquid  extract  from  pressed 
ergot  might  compare  on  all  fours  with  the  ordinary  preparation, 
the  increased  richness  of  the  cake,  as  compared  with  ergot,  from 
removal  of  inert  oil  by  pressure  and  loss  of  moisture  by  long  ex- 
posure in  a  dry  warehouse,  must  be  taken  into  account.  No  actual 
observation  of  the  original  weight  of  the  cake  would  appear  to 
have  been  made,  but  an  estimated  loss  of  6  per  cent,  for  moisture, 
plus  16  per  cent,  of  oil  ascertained,  will  not  unduly  favour  the  cake. 
Working  on  this  basis,  half  a  pound  of  pressed  ergot  was  used  to 
make  lOj  fluid  ounces  of  liquid  extract.  A  specimen  of  this  is  on 
the  table,  and  on  examination  it  will  be  perceived  that  it  has  the 
characteristic  odour  and  taste  of  ergot  in  a  greatly  modified 
degree.     It  is  also  paler  and  has  not  the  body  of  the  extract  as 
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ordinarily  prepared.  This  is  no  doubt  due  in  part  to  extractive 
being  carried  away  in  tbe  oil  during  pressing,  and  possibly  also 
partly  due  to  long  exposur.e  having  rendered  some  extractive 
insoluble.  Be  that  as  it  may,  it  may  in  a  measure  account  for  the 
preference  which  patients  give  it  over  ordinary  extract,  as  in- 
timated below. 

Potency. — The  liquid  extract  was  placed  in  the  hands  of  my 
friend,  Mr.  M.  Gr.  Biggs,  M.R.C.S.,  of  Wandsworth,  the  nature 
of  whose  practice  affords  him  abundant  opportunity  for  watching 
the  effects  of  ergot.  I  append  the  result  of  his  trials  in  his  own 
words  : — 

^^  Report  on  Action  of  Liquid  Extract  of  Ergot. 

"  The  liquid  extract  of  ergot  supplied  by  Mr.  Moss  was  used  in 
three  cases  of  confinement.  All  had  had  children  previously ;  in 
the  first  case,  after  the  birth  of  the  child  and  detachment  of  the 
placenta  there  was  a  tendency  to  flooding  owing  to  inertia  of  the 
uterus ;  in  about  fifteen  or  twenty  minutes  pains  came  on,  the 
uterus  contracted,  and  hsemorrhage  ceased,  the  contraction  re- 
maining permanent ;  there  were  no  after  pains,  although  after  each 
previous  delivery  these  had  been  very  bad.  This  I  have  some- 
times found  before  as  a  result  of  administering  ergot,  and  there- 
fore regard  it  as  an  extra  proof  of  perfect  action.  The  other  two 
cases  were  simply  suffering  from  inertia,  pains  were  weak  and 
threatened  cessation ;  in  each  case  the  liquid  extract  was  used, 
with  apparently  the  usual  results.  Neither  of  these  cases  was, 
however,  to  be  relied  on  fully,  as  pains  might  have  come  on 
naturally.  The  last  case  in  which  I  used  it,  however,  was  an 
almost  perfect  physiological  experiment. 

"  It  was  a  case  of  miscarriage  at  the  third  month.  When  I 
arrived  the  patient  had  lost  a  large  amount  of  blood,  and  was 
having  labour  pains  rather  severely ;  the  ovum,  however,  was 
projecting  slightly  from  a  partially  dilated  os,  the  vagina  was 
plugged,  and  the  heemorrhage  and  pain  ceased.  The  next  evening 
on  removing  the  plug  the  things  were  in  statu  quo.  I  gave  a  dose 
of  the  liquid  extract  (one  drachm)  and  plugged  again.  Shortly 
after  this  pains  again  came  on,  but  did  not  last  long.  The  next 
day  two  other  doses  were  given  of  the  same  strength,  and  each 
time  pains  came  on  and  lasted  some  time,  and  on  removing  the 
second  plug  the  os,  which  had  before  been  partly  opened,  was  now 
firmly  closed.  The  case  is  still  proceeding,  but  there  could  be  no 
clearer  proof  of  the  action  of  the  liquid  extract  than  the  cessation 
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of  pains  altogether,  unless  shortly  after  a  dose  of  ergot,  and  the 
recurrence  of  these  phenomena  after  each  separate  dose. 

"  Mr.  Webb,  my  assistant,  has  also  used  the  liquid  extract,  and 
he  is  convinced  that  it  is  perfectly  active,  and  says  the  patients 
prefer  it  to  other  kinds ;  in  his  estimation  it  is  an  elegant  prepara- 
tion." 

From  these  observations  it  appears  conclusive  that  pressed  ergot 
retains  full  potency  after  six  and  a  half  years,  and  that  no  special 
care  is  .necessary  to  preserve  it  from  insect  attacks,  or  from 
climatic  influences  which  are  adverse  to  the  ordinary  drug. 

I  beg  to  express  my  thanks  to  Mr.  Biggs  for  the  prompt  and 
effective  assistance  which  has  given  point  to  this  short  report. 


The  President  proposed  a  vote  of  thanks  to  Mr.  Moss  for  his 
able  and  interesting  paper.  So  far  the  results  seemed  to  be  very 
satisfactory,  and  if  they  were  confirmed  by  further  investigation 
it  would  seem  that  a  really  practicable  way  of  preserving  ergot 
had  been  devised,  which  was  a  very  desirable  object  to  accomplish. 
The  appearance  of  the  two  extracts  was  certainly  very  different, 
that  from  the  compressed  ergot  appearing  to  be  weaker  ;  but  they 
had  the  opinion  of  a  medical  expert  that  the  therapeutic  effect  was 
the  same,  and  that  ought  to  be  satisfactory. 

Mr.  Martindale  asked  if  Mr.  Moss  had  experimented  in  any  way 
with  the  oil  which  was  pressed  out,  and  found  it  to  be  positively 
inert.  In  old  times,  in  the  place  where  he  served  his  apprentice- 
ship, this  oil,  or  rather  the  ethereal  oil,  was  largely  used,  and  was 
thought  to  be  the  active  principle.  According  to  the  last  Phar- 
macopoeia they  had  been  throwing  it  away;  but  there  still  seemed 
to  be  some  doubt  whether  it  was  really  inert. 

Mr.  MacEwan  said  there  was  a  specimen  of  the  oil  in  the 
Edinburgh  museum,  which  was  prepared  as  directed  in  the  Phar- 
macopoeia process  for  the  preparation  of  liquid  extract  of  ergot ;  it 
was  almost  black  in  colour,  and  the  natural  inference  was  that  it 
contained  something  more  than  oil.  He  thought  Mr.  Martindale 
was  very  probably  right  in  suggesting  that  this  oil  contained  some 
active  principle.  It  was  used  externally  some  time  ago  as  a  rube- 
facient. 

Mr.  Williams  added  that  in  his  early  days  large  quantities  of 
the  ethereal  oil  of  ergot  used  to  be  made  by  passing  ether  through 
the  ergot  and  then  distilling  off  the  ether.  The  oil  was  of  a  light 
yellow  colour,  the  brown  colour  spoken  of  being  the  result  of  long 
keeping  or  some  other  agency.     In  those  days  the  ergotine  and  all 
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wliicli  was  now  valued  was  thrown  away ;  but  the  oil,  which  was 
made  every  day,  had  a  constant  sale  and  was  supposed  to  be  a  very 
active  medicinal  agent.  During  the  last  twelve  months  a  demand 
seemed  to  be  again  arising  for  oil  of  ergot ;  and  he  understood 
that  in  certain  quarters  medical  men  were  discussing  the  matter, 
it  being  considered  by  some  authorities  that  the  oil  did  contain  a 
certain  amount  of  energy.  It  was  quite  possible  that  both  pre- 
parations would  in  future  be  used. 

Mr.  CoNROY  said  the  process  described  seemed  to  be  a  very 
useful  one,  but  he  scarcely  thought  Mr.  Moss  had  shown  that  the 
keeping  properties  were  due  to  the  extraction  of  the  oil.  The 
sample  handed  round  had  evidently  been  thoroughly  well  dried  ; 
and  he  thought  that  that  was  probably  the  explanation,  and  that 
any  ergot  from  which  moisture  had  been  equally  well  expelled 
would  retain  its  properties  to  the  same  extent.  Mr.  Moss  would 
be  aware  that  it  was  impossible,  with  the  pressure  he  used,  to 
extract  the  whole  of  the  oil.  It  contained,  originally  30  per  cent., 
of  which  he  doubted  if  more  than  two-thirds  would  be  extracted, 
taking  into  consideration  what  would  be  taken  up  by  the  cloths, 
and,  therefore,  10  per  cent,  would  still  remain  in  the  ergot.  If  the 
oil,  then,  were  the  ingredient  which  caused  decomposition,  there 
would  still  be  sufficient  to  produce  the  result. 

Mr.  Umney  said  he  did  not  quite  follow  the  observations  of  the 
last  speaker.  He  looked  on  this  compressed  ergot  as  a  very  ad- 
vantageous form  of  keeping  it.  It  was  known  that  insects  would 
attack  it,  and  for  that  reason  camphor  was  put  with  it.  If  they 
could  only  induce  the  people  abroad,  and  could  trust  them  to  do  it, 
to  grind  the  ergot  and  compress  it  in  this  way,  before  the  insects 
got  at  it  at  all,  it  would  be  a  good  thing  ;  but  even  as  now  sug- 
gested it  seemed  a  good  form.  He  understood  that  80  parts  of 
this  would  be  about  equal  to  100  in  its  original  state.  He  could 
not  see  how  the  medicinal  properties  could  be  affected  by  the 
pressure  employed  in  making  the  compressed  ergot. 

Mr.  Plowman  said  the  object  of  the  paper  was  to  prove  that 
liquid  extract  made  from  pressed  ergot  was  as  active  as  that  made 
in  the  ordinary  way  ;  on  which  point  he  would  remark  that  it  was 
extremely  difficult  to  ascertain  the  real  truth.  That  was  not  the 
place  to  enter  on  the  medical  aspect  of  the  question,  but  he 
might  say  that  when  a  dose  of  ergot  was  given  it  was  difficult  to 
determine  whether  what  followed  was  a  natural  effort,  or  was  due 
to  the  ergot.  Mr.  Moss  had  given  the  general  purport  only  of 
Mr.  Biggs 's  communication ;  but  it  would  be  interesting  for  the 
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meeting  to  know  if  Mr.  Biggs's  conclnsion  was  based  on  a  large  or 
a  small  number  of  experiments.  It  was  the  uncertainty  about 
the  action  of  ergot  which  had  given  rise  to  so  many  different 
statements  as  to  what  principle  or  principles  were  really  active. 

Mr.  Groves  said  they  seemed  to  have  arrived  at  a  very  absurd 
position  with  regard  to  the  use  of  ergot ;  no  one  seemed  to  know 
what  was  the  active  principle,  or  whether  there  were  several 
active  principles.  He  was  inclined  to  think  there  were  several; 
but  in  the  present  state  of  knowledge,  the  only  thing  to  do  was  to 
use  the  ergot  itself,  by  infusing  it  with  water.  This  pressed  ergot 
seemed  very  well  adapted  for  treatment  of  that  kind.  It  might  be 
reduced  to  powder  and  used  as  infusion,  or  used  for  making  a 
liquid  extract ;  but  until  more  exact  knowledge  was  gained,  it 
seemed  to  him  that  the  ergot  itself  must  be  used  in  its  entirety. 

Mr.  Alcock  asked  if  the  oil  removed  from  the  ergot  were  highly 
coloured.  It  occurred  to  him  that  the  extreme  pressure  used 
might  mechanically  remove  some  of  the  active  ingredients.  They 
knew  that  water  removed  what  was  presumed  to  be  the  active 
ingredient,  and  the  aqueous  solution  was  highly  coloured.  Mr. 
Moss's  fluid  extract,  prepared  according  to  the  Pharmacopoeia, 
was  also  highly  coloured ;  but  the  new  preparation  was  not  so 
dark 

Mr.  T.  F.  Abraham  asked  if  any  experiments  had  been  made  to 
ascertain  whether  the  extract  of  dried  ergot  was  useful  in  other 
departments  of  medical  service  to  which  it  was  applied,  besides 
midwifery  practice.  In  his  experience  the  other  uses  were  now 
far  more  important  than  the  original  one,  to  which  he  understood 
Mr.  Moss  specially  referred. 

Mr.  Moss,  in  reply,  said  this  was  a  very  easy  and  practicable 
way  of  keeping  ergot ;  the  expense  would  be  next  to  nothing,  and 
would  perhaps  be  paid  for  by  the  oil  which  was  expressed.  He 
had  not  tried  any  experiments  with  the  oil  as  originally  expressed ; 
and  though  he  had  since  endeavoured  to  obtain  some  of  the  oil  for 
this  purpose,  he  had  failed  to  do  so.  He  hoped  to  be  able  to  do  so, 
and  to  report  upon  it  to  a  subsequent  meeting.  So  far  as  he  re- 
membered, the  colour  of  the  oil  was  very  deep  ;  the  colour  of  the 
oil  taken  from  100  grains  of  ergot  by  ether  was  also  very  dark 
when  the  ether  was  evaporated,  though  not  quite  so  dark  as  that 
obtained  by  pressure.  The  oil  removed  by  ether  had  not  any 
marked  odour  of  ergot,  and  this  would  hardly  be  expected,  as  it 
was  dried  at  a  somewhat  high  temperature  in  order  to  remove  the 
traces   of  water  which  were  always  found  in  commercial  ether. 
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He  agreed  with  Mr.  Conroj,  that  the  keeping  properties  of  this 
cake  were  very  largely  due  to  the  thorough  removal  of  moisture, 
but  he  also  thought  that  the  removal  of  the  oil  would  make  it  less 
attractive  to  insects.  With  regard  to  Mr.  Biggs 's  conclusions, 
they  were  drawn  from  as  many  experiments  as  could  be  tried  in 
the  time.  Mr.  Biggs  was  a  man  of  very  high  culture,  and  with 
highly  trained  powers  of  observation,  and  he  had  no  doubt  that 
when  Mr.  Plowman  read  the  detailed  account  of  his  experiments 
— which  had  been  omitted  in  reading  the  paper — he  would  be  fully 
satisfied.  In  reply  to  Mr.  Alcock,  he  thought  the  results  in  the 
paper  showed  that  the  oil  did  not  carry  aw^ay  much  of  the  active 
ingredients  at  any  rate,  since  the  liquid  extract  prepared  from  the 
cake  was  as  strong  as  that  prepared  from  a  corresponding  quantity 
of  fresh  ergot.  He  had  no  information  on  the  question  raised  by 
Mr.  Abraham  as  to  the  efiicacy  of  this  j)ressed  ergot  in  other  than 
midwifery  practice. 

The  Conference  then  adjourned  for  luncheon. 


On  resuming  after  luncheon  on  Tuesday,  a  paper  was  read 
entitled — 

LABORATORY    NOTES. 

By  D.  B.  Dott,  E.R.S.E. 

(a)   Caustic  Soda  (Purity  of  Commercial  Samples). 

Having  occasion  some  time  ago  to  examine  a  sample  of  "  soda 
caustic,  pure,  by  alcohol,"  I  w^as  surprised  to  find  its  strength  so 
low,  and  therefore  procured  four  other  samples  of  the  same  kind, 
as  also  five  samples  of  "  caustic  soda,  B.P."  and  tested  them  as 
follows  : — Immediately  on  each  bottle  being  opened,  pieces  of  the 
soda  were  transferred  quickly  to  clasped  watch-glasses,  weighed 
dissolved  in  water,  and  solution  diluted  to  1  litre.  Portions  of 
20  c.c.  were  then  titrated  with  decinormal  sulphuric  acid,  methyl- 
orange  being  used  as  indicator. 

Of  the  specimens  of  "  Pure  "  A,  B,  and  C  were  in  sticks,  while 
I)  and  E  were  in  lumps.  All  of  them  contained  traces  of  chloride 
and  sulphate,  D  and  E  showing  least.  The  solution  of  A,  when 
acidified,  gave  a  perceptible  black  precipitate  with  hydric  sulphide, 
indicating  probably  the  presence  of  lead.  The  samples  marked 
"B.P."  contained  in  every  case  a  considerable  amount  of  chloride 
and  sulphate.  The  Pharmacopoeia  tests  for  soda  caustica  are  very 
vague,  as  it  is  allowed  to  give  ''^scanty  white  precipitates  with 
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nitrate  of  silver  and  cUoride  of  barium  "  in  nitric  acid  solution, 
and  only  requires  to  contain  about  90  per  cent.  ISTa  H  0,  so  that 
by  a  liberal  interpretation  of  the  tests,  all  these  samples  may  be 
considered  passable.  There  was  very  little  carbonate  in  any  of 
the  ten  samples,  the  effervescence  on  adding  excess  of  acid  being 
scarcely  discernible.  The  deficiency  of  soda  is  due  to  the  excess 
of  water,  as  was  proved  by  heating  in  a  silver  crucible  over  the 
Bunsen  flame,  when  the  residue  remaining  indicated  a  percentage 
of  hydroxide  not  greatly  in  excess  of  tliat  indicated  by  alkalimetry. 
These  experiments  are  chiefly  interesting  as  showing  that  the 
commercial  "  soda  (pure,  by  alcohol)  "is  in  general  very  deficient 
in  real  soda,  many  of  the  samples  approximating  in  composition  to 
the  hydrate  (I^aH  0)3,  THg  0. 


Sample. 

Soda 
used. 

Acid 
required. 

=NaHO 

NaHO 

per  cent. 

"Pure"  A 

B 

c 

D 

E 

"B.P."    a 

b 

,,         c 

d 

,,          e 

grams. 
4-439 
3-893 
3-811 
5-742 
6-844 
4-410 
4-220 
6-400 
4-326 
3-560 

c.c. 
15-7 
14-3 
13-9 
23-7 
29-9 
21-6 
19-9 
29-9 
18-7 
16-8 

•0628 
•0572 
•0556 
•0948 
•1196 
•0864 
•0796 
•1196 
•0748 
•0672 

70-73 
73-46 
72-94 
82-55 
87-37 
97-95 
94-31 
93-43 
86-57 
94-38 

(h)   Volatility  of  Mercuric  Chloride. 

Beyond  the  statements  in  Watts 's  "  Dictionary  "  that  corrosive 
sublimate  "volatilizes  even  at  ordinary  temperatures,"  I  have 
noticed  no  information  regarding  the  rate  at  which  mercuric 
chloride  vaporizes  when  exposed  to  the  air. 

37"88  grs.  spread  on  a  watch-glass  and  exposed  to  the  air  at 
60-70°  F.  for  twenty-four  hours  did  not  indicate  any  loss  of  weight 
on  a  balance  which  turns  readily  with  -^q  grain.  In  six  days, 
during  which  the  salt  was  sometimes  exposed  to  bright  sunlight, 
the  loss  in  weight,  0-02  grain,  =0*0088  per  cent,  per  diem,  or 
0*00037  per  cent,  in  the  hour. 

Placed  in  the  water-bath  for  one  hour,  37*67  grs.  lost  0*19  gr. 
=  0*50  per  cent. 

37*67  grs.  exposed  in  the  shade  under  large  bell-glass  lost  0*02 
gr.  in  twenty-one  days,  =0*053  per  cent.,  =  *0025  per  cent,  per 
diem,  =  'OOOl  per  cent,  in  the  hour. 

E    E 
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<• 

(c)   Volatility  of  Iodoform. 

It  is  evident  that  the  value  of  a  substance  as  an  antiseptic  must 
to  some  extent  be  determined  by  its  volatility,  wherefore  it  is 
interesting  to  know  the  rate  at  which  such  substances  vaporize. 
This  does  not  appear  to  have  been  ascertained  in  the  case  of  iodo- 
form, so  that  it  may  be  worth  while  to  note  the  experiments  next 
described. 

17"06  grs.  were  spread  in  a  thin  layer  on  a  watch-glass,  and 
exposed  in  the  laboratory  at  the  "  ordinary  temperature "  for 
forty- two  days,  the  weight  being  taken  from  time  to  time.  The 
temperature  during  the  day-time  was  60-64°  F.  At  the  end  of 
the  forty-two  days  the  iodoform  weighed  14*32  grs.,  showing  a 
loss  of  2*74  grs.,  which  is  =16*06  per  cent.,  that  is  0*38  per  cent, 
in  a  day,  or  0*016  per  cent,  in  one  hour. 

14*32  grs.  placed  in  the  water-bath  for  two  hours  weighed 
12*40  grs.,  showing  a  loss  of  1*92- grs.,  =13*40  per  cent.,  i.e.,  6*70 
per  cent,  in  one  hour. 

{d)  Apomo7yhia  Hydrochloride  :  Alleged  Presence  in  old  Solutions 
of  Morphia  Muriate  :  Tests  :  Solubility  in  Water. 

In  a  recent  number  of  the  Pharmaceutical  Journal,  it  is  reported 
that  Dr.  Hager  decided  that  a  solution  of  morphia  hydrochloride 
contained  apomorphia,  because  it  produced  a  feeling  of  nausea  in 
a  particular  patient,  and  developed  a  yellow  colour  when  mixed 
with  excess  of  soda  solution.  The  solution  of  morphia  was  eleven 
months  old,  and  Dr.  Hager  therefore  concludes  that  such  solutions 
ought  not  to  be  used  after  being  kept  a  month,  and  that  in  re- 
plenishing a  stock -bottle  the  fresh  solution  should  not  be  added  to 
any  residue. 

Happening  to  have  in  our  possession  a  sample  of  liquor  morphicB 
hydrochloratis,  which  was  prepared  just  five  years  ago,  I  thought 
it  would  be  interesting  to  ascertain  whether  it  contained  apo- 
morphia, as  a  fortiori,  it  ought  to  contain  more  than  Dr.  Hager's 
sample.  The  solution  under  examination  was  contained  in  a  two- 
ounce  corked  phial,  which  had  been  opened  several  times  in 
the  course  of  the  five  years.  About  10  c.c.  were  mixed  with 
excess  of  sodium  carbonate,  the  solution  agitated  with  ether, 
which  was  separated  and  evaporated.  Only  a  minute  trace  of 
residue  was  left,  and  it  gave  not  the  least  indication  of  apomorphia 
either  with  ferric  chloride  or  nitric  acid,  or  by  the  method  next 
described ;  so  that  we  may  affirm,  that  there  is  no  proof  whatever 
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that  apomorpliia  is  formed  in  solution  of  morphia  hydrochloride 
simply  by  keeping. 

The  colour  reactions  usually  employed  for  the  detection  of 
apomorphia,  are  the  purple  tint  produced  by  adding  ferric  chloride, 
and  the  crimson  coloration  caused  by  nitric  acid.  As  the  former 
test  is  not  very  delicate,  and  the  latter  not  very  characteristic,  I 
endeavoured  to  find  a  reaction  which  would  be  more  conclusive 
evidence  of  the  presence  of  apomorphia.  IS'ow  it  was  observed 
by  Matthiessen  and  Wright  that  the  alkaloid  is  very  speedily 
oxidized  by  exposure  to  the  air,  the  product  of  oxidation  being  of 
a  deep  green  colour.  This  colour  is  developed  even  in  neutral 
solutions  of  the  salts.  It  hence  occurred  to  me  that  this  reaction 
might  prove  to  be  the  most  satisfactory  and  characteristic  test 
for  apomorphia,  and  the  experiments  I  have  made  indicate  that 
it  is  so.  Though  the  green  colour  is  developed  by  simple  exposure 
of  a  neutral  solution  to  the  air  for  some  hours,  and  more  rapidly 
on  boiling;  the  best  method  is  to  render  the  solution  just  per- 
ceptibly alkaline  with  potassic  hydric  carbonate,  when  in  a  few 
minutes  the  characteristic  coloration  will  be  evident,  even  with 
1  part  in  100,000  parts  of  water.  Carbonate  of  soda  or  potash 
ought  not  to  be  used,  as,  if  the  solution  is  too  alkaline,  the  green 
colour  is  either  not  produced  at  [all,  or  is  imperfect  and  evanes- 
cent. When  solution  of  apomorphia  muriate  is  boiled,  it  becomes 
gradually  alkaline,  doubtless  from  loss  of  hydrochloric  acid.  It  is 
quite  probable  that  even  in  the  cold  a  slight  decomposition  of  the 
salt  occurs  when  it  is  dissolved  in  water  so  that  a  proportion  of 
base  is  free  to  be  oxidized. 

In  testing  a  solution  suspected  to  contain  apomorphia,  I  would 
proceed  in  the  following  manner.  Let  the  solution  be  rendered 
distinctly  alkaline  with  carbonate  of  soda,  and  the  whole  agitated 
with  ether.  Then  let  the  ether  be  separated,  acidified  with 
hydrochloric  acid,  and  evaporated.  Dissolve  the  residue  in  the 
least  quantity  of  water,  and  render  just  alkaline  with  bicarbonate 
of  potash.  If  a  green  colour  is  not  developed  in  ten  minutes, 
then  no  apomorphia  is  present,  or  the  proportion  is  less  than  1 
part  in  100,000.  If  the  result  is  positive,  confirm  by  applying  the 
other  tests. 

The  solubility  of  the  hydrochloride  in  water  was  determined  in 
the  usual  way,  by  digesting  excess  of  the  substance  with  the 
solvent,  weighing  a  portion  of  the  solution,  evaporating  to  dry- 
ness, and  weighing  the  residue.  Apomorphia  hydrochloride  con- 
tains no  water  of  crystallization.     By  digestion  at  64° F.  for  two 
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hours  with  frequent  agitation,  93'28  grs.  of  solution  gave  1*97  gr. 
muriate. 

93-28-1-97 


1-97 


=  46-35. 


Ten  grains  of  salt  treated  with  successive  quantities  of  water 
until  dissolved,  required  465  grs.  meas.  at  64° F.,  indicating  a 
solubility  of  1  in  46 "5  parts  water. 

By  digestion  at  60°  F.  for  twelve  hours,  146*35  grs.  solution 
gave  2"82  grs.  of  salt. 

^^-^^  =  50-89. 

For  the  general  purposes  of  pharmacy  we  may,  therefore,  take 
the  solubility  as  1  in  50  at  ordinary  temperatures. 

(e)   Sulphate  of  Beherine,  B.P. 

When,  in  1879,  I  contributed  a  note  on  this  subject  to  the  Con- 
ference, it  seemed  to  me  probable  that  I  might  be  able  to  overtake 
a  fairly  complete  investigation  of  the  compound  before  the  follow- 
ing meeting ;  but  I  soon  found  that  the  time  required  was  more 
than  I  could  give,  as  the  matter  is  much  more  complicated  than  at 
first  sight  appears.  Yet  these  notes  may  contribute  something  to- 
that  exhaustive  examination  of  the  Greenheart  alkaloids  which 
we  hope  will  be  undertaken  before  long. 

In  the  first  place  we  must  bear  in  mind  that  the  process  followed 
in  preparing  the  B.P.  sulphate  may  give  rise  to  a  new  alkaloid  or 
alkaloids,  or  other  compounds  which  do  not  exist  in  the  bark. 
That  is,  we  are  considering  the  bases  of  the  Pharmacopoeial  sul- 
phate— not  necessarily  those  of  the  beberia  bark.  The  great 
difficulty  in  the  investigation  of  these  bases  arises  from  their  being 
amorphous.  Not  only  is  it  extremely  difficult  to  tell  whether  a 
non- crystalline  solid  is  pure,  but  we  can  apply  no  process 
analogous  to  crystallization,  which  is  the  most  valuable  of  all 
means  for  separating  and  purifying  different  compounds.  This 
results  from  the  general  law,  that  an  amorphous  substance,  if 
soluble  in  a  given  liquid,  is  either  soluble  to  any  extent  or  very 
sparingly  soluble;  and  many  instances  of  sparing  solubility 
are  simply  errors  of  experiment,  arising  from  the  use  of  ether 
containing  alcohol,  benzene  containing  homologues  or  members  of 
other  series,  and  the  like.  Moreover,  an  amorphous  base,  when 
freshly  precipitated  may  be  readily  soluble,  but  when  dried  may 
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be  soluble  with  great  difficulty.  If  we  bad  a  solvent  wbicb 
would  dissolve  only  the  desired  alkaloid,  or  if  we  could  remove 
all  impurities  by  means  of  liquids  wbicb  would  leave  tbe  alkaloid 
undissolved,  we  migbt  easily  arrive  at  our  results;  but  tbat  is 
obviously  a  very  unlikely  case,  so  that  recourse  must  be  had  to 
other  methods.  These  are  chiefly  fractional  precipitation  of  the 
alkaloids,  precipitation  of  the  colouring  matters,  and  precipitation 
of  the  alkaloids  as  double  metallic  salts.  It  is  scarcely  necessary 
to  say,  that  if  the  salts  crystallize  there  is  no  difficulty  in  obtaining 
the  alkaloid  in  the  pure  state,  although  it  is  itself  amorphous. 
Unfortunately,  however,  the  salts  of  the  alkaloids  under  consider- 
ation will  not  crystallize,  at  least  not  in  ordinary  conditions.  It  is 
true  that  I  prepared  beberine  hydrochloride  in  crystals,  but  that 
was  from  a  highly  purified  solution,  and  the  fact  will  not  avail  to 
tell  us  whether  the  B.P.  sulphate  contains  more  than  one  alkaloid, 
and,  if  so,  how  many. 

The  method  which  first  suggested  itself,  in  order  to  answer  that 
question,  consisted  in  precipitating  the  alkaloids  from  an  aqueous 
solution  of  the  sulphate  with  ammonia,  and  treating  the  dried 
ammonia  precipitate  with  various  solvents.  It  was  found  that  by 
the  successive  use  of  benzine,  chloroform,  and  alcohol,  the  precipi- 
tate could  be  divided  into  four  portions,  which  result  seemed  very 
hopeful.  I  soon  ascertained,  however,  that  this  result  was  of 
limited  value,  because  each  of  these  fractions,  when  dissolved  and 
re-precipitated,  is  soluble  to  some  extent  in  each  of  the  solvents  ; 
and,  further,  when  the  solvents  were  applied  in  a  different  order 
the  results  did  not  quite  coincide.  After  a  great  many  experi- 
ments, the  general  result  was  arrived  at,  that  there  are  at  least  two, 
and  probably  three,  alkaloids  in  the  Pharmacopoeia  sulphate,  and 
that  beberine  amounts  to  about  50  per  cent,  of  the  precipitate, 
assuming  that  the  alkaloid  which  is  dissolved  by  ether  consists 
wholly  of  beberine.  It  has  been  generally  believed  that  the 
alkaloidal  precipitate  formed  in  the  B.P.  test  for  sulphate  of 
beberine  consists  entirely  of  beberia,  because  a  clear  solution  is 
effected  by  agitating  with  ether.  This  is  a  mistake.  The  beberine 
is  dissolved  by  the  ether,  while  the  other  alkaloids  are  dissolved 
by  the  caustic  alkali.  Indeed,  treatment  with  soda  solution  may 
be  used  as  a  means  of  separating  the  alkaloids.  Without  giving 
details  of  experiments,  we  may  say  that  there  is  a  general  harmony 
of  results,  indicating  that  the  B.P.  sulphate  contains  nearly  30  per 
cent,  of  beberine  and  about  the  same  amount  of  other  alkaloids. 
Regarding  these  latter,  we  can  at  present  say  little  with  certainty. 
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In  their  characters  and  general  behaviour  there  is  such  a  strong 
family  resemblance,  that  we  cannot  admit  their  individuality 
without  more  convincing  evidence  than  is  afforded  by  their  de- 
portment towards  solvents.  In  conclusion,  let  it  be  noted,  that 
although  Pharmacopoeia  sulphate  of  beberine  undoubtedly  con- 
tains a  considerable  amount  of  resinoid  and  colouring  matters,  it 
certainly  contains  over  60  per  cent,  of  total  alkaloids. 


The  President,  in  proposing  a  vote  of  thanks  to  Mr.  Dott,  said, 
all  that  gentleman's  work  was  valuable  and  trustworthy,  and 
he  did  not  know  that  any  of  his  results  had  ever  been  called 
in  question.  The  only  point  of  interest  in  connection  with  the 
caustic  soda,  was  that  it  contained  the  very  small  percentage  of 
NaHO.  The  volatility  of  mercuric  chloride  might  possess  a 
scientific  interest,  but  would  not  be  of  much  practical  importance 
to  pharmacists.  The  note  on  iodoform  was  much  more  useful ;  and 
it  was  satisfactory  to  find  that  the  volatility  of  the  compound  was 
so  marked.  The  next  paper  was  a  very  startling  one.  If  Dr. 
Hager's  position  had  been  a  reliable  one,  it  would  have  been  a  very 
slender  basis  on  which  to  raise  the  theory  that  morphia  contained 
apomorphia  because  it  produced  nausea.  He  thought  it  was 
always  understoood  that  it  was  apt  to  produce  nausea  by  disturbing 
the  digestive  organs.  Mr.  Dott's  experiments  brought  out  in  a 
very  satisfactory  manner  that  there  was  no  chance  of  the  decom- 
position or  transition  of  the  one  into  the  other  taking  place. 


The  next  paper,  read  by  Dr.  Thresh,  in  the  absence  of  the 
author,  was  a — 

NOTE   0^  SANTOLmA  CHAM^CYPARISSUS. 

By  T.  Maben, 

Pharmaceutical  Chemist. 

Of  recent  years,  Santolina  chamcecyparissus  has,  in  certain 
quarters,  received  considerable  prominence  as  a  valuable  remedy 
for  worms.  There  has,  hitherto,  been  great  difficulty  in  procuring 
the  herb  through  the  usual  trade  channels,  a  difficulty  which  has, 
I  believe,  been  felt  throughout  Scotland,  and  it  is  this  that  has  in- 
duced me  to  direct  the  attention  of  the  Conference  to  the  subject. 

The  plant  was  formerly  much  esteemed  for  its  medicinal  proper- 
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ties,  but  it  had  fallen  almost  entirely  into  disuse,  save  in  isolated 
districts,  where  it  was  still  employed  as  a  domestic  remedy.  The 
credit  of  bringing  it  again  to  the  front  and  restoring  its  popularity 
belongs  to  the  Rev.  Dr.  Kirk,  of  Edinburgh,  with  whose  name 
many  Scottish  members  of  the  Conference  will,  doubtless,  be 
familiar. 

The  "  Treasury  of  Botany  "  thus  describes  the  plant.  "  The 
common  lavender  cotton,  Santolina  chamcecyparissus,  is  one  of  the 
widest  spread  species  of  the  order  (Compositao),  and  has  long  been 
known  in  gardens,  where  it  may  be  frequently  met  with  planted 
along  the  margins  of  shrubbery  borders.  It  is  a  neat,  erect , 
branching  bush,  1  or  2  feet  high,  the  stems  and  leaves  clothed  with 
a  hairy  pubescence.  The  small  linear  leaves,  thickly  set  on  the 
wiry  twigs,  are  furnished  with  four  to  six  rows  of  obtuse  short 
teeth ;  and  the  yellow  flower  heads,  which  resemble  those  of  a 
chamomile  divested  of  its  white  rays,  are  solitary  and  stalked  at 
the  end  of  twigs.  The  plant  was  once  esteemed  for  its  vermifuge 
and  stimulating  properties,  and  the  twigs  have  been  used  for 
placing  in  wardrobes  to  keep  moths  from  clothes,  as  well  as  for 
their  strong  and  rather  agreeable  odour." 

According  to  the  "  British  Flora  Medica,"  the  modern  Santolina 
chamcecyparissus  is  the  Abrotanum,  foemina  of  the  old  writers, 
the  Abrotanum  mas  being  supposed  to  be  represented  by  Artemisia 
ahretanum,  the  common  southernwood  of  our  gardens.  Dioscorides, 
Theophrastus,  and  Galen  all  speak  of  an  aromatic  plant,  a/3poTovoy, 
of  which,  however,  they  left  no  description ;  but  the  two  plants 
referred  to  are  the  nearest  modem  representatives,  and  it  would 
therefore  appear  that  santolina  has  an  honourable  lineage.  South- 
ernwood, like  santolina,  has  had  the  reputation  of  possessing 
medicinal  properties  of  considerable  power,  more  especially  as  a 
stomachic  and  anthelmintic.  Quite  recently  I  prepared  for  a 
customer  an  infusion  of  boxwood,  southernwood,  and  senna,  which 
I  was  assured  was  an  infallible  specific  for  small  worms. 

Hitherto,  santolina,  which  is  not  indigenous,  has  not  been 
cultivated  for  sale  to  any  extent ;  and  so  much  has  this  want  been 
felt,  that  Dr.  Kirk  has  had  to  utilize  his  own  garden  for  this 
purpose.  He  informs  me  that  it  is  only  with  great  care  that  the 
plant  can  be  kept  alive  throughout  the  winter,  and  consequently 
the  price  has  been  higher  than  it  would  be  were  its  cultivation 
made  a  matter  of  business  by  gardeners  who  are  favoured  with 
the  more  genial  climatic  conditions  that  prevail  in  the  South  of 
England.     I  have,  however,  recently  found  one  dealer  who  is  now 
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prepared  to  supply  the  herb  in  quantity,  viz.,  Mr.  Gaines,  of 
Covent  Garden  Market ;  and  now  that  retailers  know  where  to  get 
the  drug,  I  have  no  doubt  that  a  constunt  supply  of  good  herb 
will  be  forthcoming  to  meet  any  demand  that  may  arise.  Dr. 
Kirk  has  an  exceedingly  high  opinion  of  its  value  as  an  anthel- 
mintic, he  having  never  known  it  to  fail ;  and  I,  myself,  know  cases 
where  its  use  had  been  attended  with  very  good  results.  The 
decoction,  which  is  the  form  in  which  it  is  recommended  to  be 
used  for  worms,  may  be  made  by  boiling  f  ounce  of  herb  in 
a  pint  of  water  for  half  an  hour ;  straining  and  making  up  to  a 
pint.  The  dose  of  this  is  5  ounces  for  adults,  and  half  that 
quantity  for  children ;  this  to  be  repeated  for  four  mornings  and 
then  followed  by  a  dose  of  liquorice  powder.  A  stronger  decoction 
may  also  be  made  of  one  of  santolina  in  five  of  finished  decoction, 
with  a  little  spirit  as  a  preservative,  the  dose  of  this  being,  for 
adults,  a  tablespoonful.  The  herb  is  of  service  only  for  the  cure 
of  small  worms,  it  being  quite  valueless  in  the  case  of  tape. 

I  have  submitted  the  herb  to  a  partial  proximate  analysis,  the 
result  of  which  was  as  follows  : — 

Per  cent. 
Soluble  in  Petroleum  ether : — 

Fixed  oil .  1*5 

Soluble  in  alcohol : — 
Eesin,  tannin,  chlorophyll,  and  bitter  prin- 
ciple       12-5 

Soluble  in  water :  — 
Saccharine,     amylose    and     albuminoid 

matters 6*0 

Cellulose,  etc 56-5 

Ash 8-0 

Moisture  and  volatile  matter     .        .        .        15-5 

100-0 

The  fragrant  odour  of  the  herb  is  due  to  a  volatile  oil,  the  per- 
centage of  which  was  not  estimated.  The  bitter  principle,  which 
is  probably  of  an  alkaloidal  nature,  and  is  soluble  both  in  spirit 
and  in  water,  seems  to  be  the  active  portion  of  the  drug  in  so  far 
as  its  anthelmintic  properties  are  concerned. 


The  President,  in  proposing  a  vote  of  thanks  to  Mr.  Maben 
expressed  his  regret  that  he  was  not  able  to  be  present,  as  he  had 
hoped  to  be.  He  was  not  prepared  to  discuss  the  paper,  not  being 
familiar  with  the  subject ;  but  there  could  be  no  doubt  that  there 
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were  many  indigenous  plants  which  possessed  virtues  for  which 
they  did  not  get  credit,  and  thus  fell  into  disuse.  Dr.  Kirk  was 
a  highly  respectable  man,  and  it  was  very  likely  therefore  that 
chemists  would  be  asked  for  this  plant. 

Mr.  MacEwan  remarked  that  the  reverend  gentleman  who  had 
popularized  this  santolina  was  the  leader  of  a  certain  religious 
denomination,  and  he  thought  it  very  likely  that  its  fall  curative 
powers  would  not  be  shown  except  in  the  case  of  patients  who 
possessed  a  considerable  amount  of  faith. 


The  paper  that  followed  was  entitled — 

PRACTICAL   OBSERVATIONS  ON  NATURAL   CAMPHOR 

OIL. 

By  John  Moss,  F.LC,  F.C.S. 

The  natural  camphor  oil  of  Japan,  which  is  the  subject  of  these 
observations,  is  imported  in  cases  containing  two  square  tins,  like 
castor  oil  tins,  each  holding  40  pounds.  In  May,  1885,  the  oil  in 
one  of  these  tins  was  found  to  be  so  dark  in  colour  that  it  was  set 
aside  for  distillation  to  render  it  suitable  for  commerce.  On  June 
4  it  was  placed  in  a  still  with  2  gallons  of  water,  and  steam  at  10 
pounds  pressure  turned  on.  The  receiver  was  changed  from  time 
to  time  for  the  purpose  of  separating  the  water  to  return  it  to  the 
still,  and  with  no  definite  object  of  separating  fractions  at  different 
boiling  points,  as  indeed  the  addition  of  water  shows.  When  at 
the  end  of  two  days  about  20  pounds  had  been  thus  recovered,  the 
operation,  which  had  been  very  tardy  throughout,  became  so  slow 
even  with  15  pounds  of  steam,  that  it  had  to  be  suspended  because 
that  particular  still  was  required  for  other  purposes. 

In  the  Pharmaceutical  Journal  for  June  20,  1885,  p.  1045,  there 
appeared  a  paper  on  "Natural  Camphor  Oils,"  by  Mr.  Peter 
MacEwan,  which  I  perused  with  great  interest.  On  comparing 
his  experience  with  my  own,  it  became  at  once  evident  that  the 
history  of  Japan  camphor  oil  was  not  yet  complete ;  and  it  is  as  a 
further  contribution  to  it  that  I  submit  an  account  of  observations 
made  on  such  parcels  of  the  oil  as  have  since  passed  through  my 
hands.  Mr.  MacEwan  comes  to  the  general  conclusion  that  "  the 
camphor  oil  of  Japan  has  the  camphor  removed  from  it  before  it  is 
sent  to  this  country,"  after  examining  one  specimen  only.  I  do 
not  accept  this  conclusion,  because  among  other  reasons,  the  dis- 
tillation experiment  described  in  his  paper  is  not  to  my  mind  con- 


426  BRITISH   PHARMACEUTICAL   CONFERENCE. 

elusive  of  the  absence  of  camplior  from  the  specimen  he  used, 
though  it  is  conclusive  that  the  said  specimen  was  not  a  saturated 
solution  of  camphor  at  ordinary  temperatures.  In  other  words, 
camphor  is  so  very  soluble  in  the  natural  essential  oil  that  the 
non-appearance  of  crystals  of  camphor  at  the  end  of  a  condenser 
from  which  the  essential  oil  is  flowing  cannot  be  held  to  prove  that 
camphor  is  not  present  in  it.  Should  Mr.  MacEwan  desire  to  ex- 
tend his  observations,  with  a  view  of  confirming  or  correcting  his 
conclusion  on  this  head,  I  shall  be  pleased  to  provide  him  with 
specimens  for  that  purpose. 

My  own  experience  points  to  very  great  diversity  in  the  appear- 
ance and  composition  of  the  natural  camphor  oil  of  Japan.  I  have 
seen  specimens  of  many  shades  of  colour,  from  water  white  to  deep 
black,  the  more  commonly  occurring  hue  being  a  pale  straw  yellow  \ 
when  seen  in  a  Winchester  quart.  The  specific  gravity  varies  from 
•898  in  the  colourless  oil  to  "990  in  the  very  dark,  and  no  two  con- 
secutive tins  have  the  same  specific  gravity.  One  tin,  which  was 
opened  in  the  cool  weather  of  early  spring,  contained  two  pounds 
of  the  small  grains  which  are  familiar  as  crude  camphor ;  other 
tins  were  noticed  containing  small  quantities  of  deposited  camphor, 
but  not  during  the  hot  summer  weather.  During  the  distillation 
of  the  discoloured  oil  already  referred  to,  at  one  stage  so  much 
camphor  came  over  that  the  water  in  the  refrigerator  was  allowed 
to  get  slightly  warm,  to  obviate  choking  of  the  worm.  The  dis- 
tillate was  obtained  in  three  fractions,  and  besides  these  there  was 
the  very  black  residue  left  in  the  still. 

Fraction  1. — Weighed  4  lbs.  9i  oz.  (11-48  per  cent.),  and  had  a 
specific  gravity  of  -980.  It  boiled  steadily  at  336°  F.  (168-5°  C). 
When  cooled  to  32°  F.,  it  became  very  faintly  clouded  and  was 
powerfully  dispersive.  It  had  a  strong  odour  of  sassafras  and  was 
nearly  colourless. 

Fraction  2. — Weighed  9  lbs.  1  oz.  (22-65  per  cent.),  and  had  a 
specific  gravity  of  -990.  It  boiled  steadily  at  407°  F.  (208°  C). 
When  cooled  to  32°  F.  it  became  semi-solid,  and  would  hardly  flow 
from  the  tube ;  on  endeavouring  to  drain  the  crystalline  magma 
the  greater  proportion  went  into  solution  with  the  rise  of  temper- 
ature which  ensued  on  removing  the  tube  from  the  melting  ice, 
and  very  little  camphor  was  left  behind.  The  oil  was  even  less 
coloured  than  jS'o.  1,  and  the  odour  was  much  more  pungent  and 
camphoraceous. 

Fraction  3. — Weighed  6  lbs.  12  oz.  (16*875  per  cent.)  and  had  a 
specific  gravity  of  1-007.    It  boiled  steadily  at  415°  F.  (212-7°  C). 
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When  cooled  to  32°  F.  it  became  very  clouded,  without  any  distinct 
separation  o£  crystals,  as  in  No.  2.  It  had  an  odour  of  sassafras, 
and  was  also  distinctly  camphoraceous,  and  not  more  coloured  than 
No.  1. 

No.  4i  is  the  Residue. — It  had  a  specific  gravity  of  '997,  and  when 
cooled  to  32°  F.  still  flowed  freely  with  no  sign  of  crystallization 
beyond  a  faint  cloudiness.  The  odour  was  soft  and  faint,  and 
more  like  sassafras  than  No.  3.  Besides  the  above,  a  colourless 
camphor  oil  of  specific  gravity  '898  was  chilled  for  two  hours  at 
32°  F.  It  became  less  mobile,  but  not  cloudy.  This  boiled 
steadily  at  334°  F.  (167°  C),  and  had  a  most  marked  odour  of 
camphor.  A  darker  oil,  of  specific  gravity  '962,  similarly  chilled, 
gave  a  similar  negative  result;  the  boiling  point  was  not  deter- 
mined. These  results  lead  us  to  infer  that  the  very  variable 
nature  of  camphor  oil  is  due  to  a  haphazard  way  of  running  it  off 
as  produced  into  the  vessels  in  which  it  is  exported;  and  the  vari- 
able proportion  of  camphor  it  contains  is  similarly  due  to  the 
different  temperatures  at  which  the  separation  is  effected.  To  get 
a  uniform  product,  it  would  be  necessary  to  bulk  the  oil  from 
several  operations  and  then  submit  it  to  a  definite  low  temperature. 
This  cannot  be  got  by  merely  subjecting  it  to  the  influence  of  cold 
water,  of  which  the  temperature  varies  from  day  to  day,  but  would 
be  attainable  by  the  use  of  ice  or  a  freezing  mixture. 

An  explanation  of  the  occurrence  of  the  very  dark  oil  is  sug- 
gested by  certain  particulars  which  are  given  in  a  paper  by  Mr.  H. 
Oishi,  referred  to  by  Mr.  MacEwan.  According  to  Oishi,  the  pro- 
duction of  camphor  and  oil  is  first  effected  by  placing  the  camphor 
wood,  chopped  small,  on  a  false  bottom  in  the  large  wooden  head 
of  a  still,  consisting  of  an  iron  pan  to  which  the  wooden  head  is 
luted  with  clay.  The  iron  pan  contains  water,  and  steam  is  gener- 
ated therefrom  by  a  fire  underneath.  The  steam  passing  through 
the  head  carries  with  it  volatile  matter  from  the  wood;  some,  con- 
densing on  the  wood,  flows  back  into  the  pan'charged  with  camphor 
and  oil.  The  amount  of  oil  thus  finding  its  way  into  the  pan 
would  be  further  increased  by  an  operation  having  for  its  object 
the  economizing  of  fuel.  In  order  to  keep  up  the  supply  of  water 
in  the  pan,  Oishi  says  : — "  It  is  better  introduced  from  the  top  of 
the  tub  before  the  charge-  is  taken  out ;  the  water  in  passing  down 
through  the  heated  layer  of  wood  becomes  itself  heated."  It  may 
be  further  said  that  it  also  washes  oil  from  the  hot  chips  into  the 
pan.  The  more  volatile  portions  are  expelled  from  the  boiling 
water  as  the  process  of  distillation  goes  on,  until,  after  a  series  of 


428  BRITISH    PHARMACEUTICAL    CONPEREKCE. 

operations,  an  accumulation  of  heavy  oil,  darkened  by  long  ex- 
posure to  heat  and  by  colouring  matter  from  the  wood  itself, 
necessitates  clearing  of  the  pan.  Supposing  the  oil  to  be  cleared 
into  a  tin  for  export  with  the  disregard  for  uniformity  which  seems 
to  characterize  the  whole  process,  it  would  correspond  closely  in 
colour,  specific  gravity,  and  difficulty  of  distilling,  with  the  dark 
oil  I  partially  succeeded  in  rectifying. 

These  results  are  sufficient  to  indicate  the  extremely  interesting 
character  of  this  recent  addition  to  materia  medica,  and  it  is  to  be 
hoped  that  the  promise  of  reward  it  holds  out  to  investigation 
will  induce  further  research.  For  the  present,  it  is  desirable  that 
importers  should  secure  greater  uniformity  by  bulking  all  but  the 
very  dark  oil  as  it  is  received.  As  the  demand  for  it  grows,  the 
Japanese  may  be  induced  to  give  more  attention  and  care  to  the 
production  of  what  is  now  only  a  bye-product,  and  will  probably 
aim  at  shipping  an  oil  of  more  uniform  character. 

With  regard  to  the  uses  of  camphor  oil,  Fliickiger  and  Hanbury 
say  that  it  is  used  by  the  Chinese  in  rheumatism;  and  in  these 
islands  there  is  abundant  opportunity  for  testing  its  virtues  in 
this  respect.  The  low  price  also  suggests  applications  as  an 
agreeable  antiseptic ;  but  the  most  important  uses  for  it  will  doubt- 
less be  found  in  the  arts,  as  a  constituent  of  varnishes  and  as  a 
foundation  for  perfuming  soaps. 

One  more  remark  and  1  have  done.  If  Formosa  and  Borneo 
camphor  oils  are  prepared  with  no  greater  care  than  Japanese 
camphor  oil,  observations  made  on  imported  specimens  are  of  little 
value  for  reference. 


A  vote  of  thanks  was  passed  to  Mr.  Moss,  on  the  motion  of  the 
President. 

Mr.  MacEwan  said,  when  he  wrote  a  short  note  on  this  subject 
some  time  ago,  it  was  his  distinct  understanding  that  only  one 
kind  of  Japanese  camphor  oil  came  to  this  country,  viz.,  that 
which  he  found  did  not  contain  camphor.  In  spite  of  what  Mr. 
Moss  had  said,  he  still  thought  that  his  observation  was  correct. 
The  oil  was  cooled  much  below  32°  F.,  and  the  process  generally 
was  such  as  to  bring  out  any  camphor  which  might  be  present. 
Mr.  Moss  had  given  much  interesting  matter  regarding  the  com- 
merce of  this  oil,  a  part  of  the  subject  about  which,  he  felt,  he 
knew  nothing.  He  understood  from  what  he  had  heard  that  the 
purified  oil   which  contained   most   camphor   was   the   colourless 
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kind.  A  new  line  would  have  to  be  struck  out  for  this  product ; 
it  could  not  replace  the  camphor  liniment  of  the  Pharmacopoeia^ 
which  was  quite  viscous,  while  this  had  more  the  appearance  of  an 
ethereal  body.  Borneo  camphor  oil  was  not  a  commercial  article, 
and  any  samples  of  Formosa  oil  obtained  here  were  rather  acci- 
dental. The  samples  of  all  these  oils  which  he  possessed  were 
perfectly  clean  and  of  a  more  or  less  yellow  colour,  and  had  no 
appearance  of  impurity.  The  subject  was  well  worthy  of  further 
investigation  ;  and  as  the  oil  was  said  to  be  a  valuable  therapeutic 
agent,  he  hoped  that  the  Japanese,  who  were  so  enterprising  in 
endeavouring  to  place  such  bye-products  on  the  English  market, 
would  be  more  careful  with  it,  and  send  it  over  in  a  state  of  greater 
purity  and  uniformity.  The  mere  fact  that  they  endeavoured  to 
squeeze  all  the  camphor  out  of  it  made  one  suspicious  that  there 
was  little  left  in  it ;  but  it  was  satisfactory  to  hear  that  Mr.  Moss 
had  found  something. 

Mr.  Umney  said  he  should  be  glad  to  place  at  the  disposal  of  any 
member  for  experiments  a  quantity  of  Japanese  camphor  oil,  taken 
from  a  direct  recent  import  by  his  firm.  His  own  impression  was 
that  the  colour  was  due  to  the  imperfectly  tinned  vesssls  (old 
castor-oil  tins)  in  which  the  oil  was  sent  over.  From  several  ex- 
periments he  had  made,  he  was  satisfied  that  it  contained  a  con- 
siderable quantity  of  camphor,  which  remained  in  perfect  solution. 
He  was  sure  there  was  a  future  for  the  oil  in  pharmacy,  though, 
of  course,  it  was  impossible  that  it  could  replace  camphor  lini- 
ment. Its  principal  use,  he  believed,  would  be  for  making 
varnishes,  for  it  was  a  most  important  solvent  of  resins,  whilst  it 
could  be  brought  into  this  country  at  a  very  cheap  rate,  probably 
almost  at  the  price  of  turpentine,  if  it  were  required  in  large 
quantities.  Shippers,  however,  had  great  difficulty  in  sending  it, 
most  of  the  ships  plying  between  Japan  and  London  being  of  the 
first  class,  and,  as  such,  objected  to  carry  this  oil  on  account  of 
its  dangerous  character. 

Mr.  Groves  said,  the  chemistry  of  this  camphor  oil  seemed  to  be 
very  intricate,  and  would  be  better  investigated  by  an  expert  than 
by  an  ordinary  pharmacist.  It  would  be  well  if  Mr.  McEwan 
would  undertake  to  examine  it,  or  he  might  suggest  Dr.  Tilden, 
Avho  was  a  specialist  on  the  terpenes,  and,  very  probably,  if  ap- 
pealed to,  would  undertake  its  investigation.  If  he  would  do 
so,  by  comparing  his  notes  with  Mr.  MacEwan's  they  would 
probably  get  at  the  bottom  of  it. 

Mr.  WooLNER  said  he  should  be  happy  to  supply  specimens  of 
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Formosa  camphor  oil  for  purposes  of  comparison.  He  did  not 
think  the  suggestion  that  the  colour  was  due  to  its  being  sent  in 
old  castor-oil  tins  could  be  correct.  The  Chinese  used  the  oil  very 
largely ;  and  he  had  seen  specimens  very  dark  coloured  as  well 
as  dirty,,  which  had  not  been  exported  in  tins  at  all. 

Mr.  Martindale  thought  there  was  a  great  future  for  this  oil, 
probably  as  an  antiseptic.  Camphor  was  strongly  recommended 
by  Raspail  for  this  purpose,  and  even  to  the  present  day  the 
French  carried  it  about  with  them  as  a  prophylactic  against  all 
diseases.  This  oil,  being  much  more  volatile,  was  worth  a  trial 
in  the  place  of  eucalyptus  oil,  carbolic  acid,  and  other  antiseptics 
Avhich  were  now  in  great  demand  ;  and  he  imagined  it  was  not 
so  poisonous.  He  was  not  aware  that  any  therapeutist  had 
examined  it. 

Mr.  Plowman  said,  it  was  often  assumed  that  the  antiseptic 
powers  of  a  body  depended  upon  its  volatility,  and  that  the  more 
volatile  a  body  the  more  antiseptic  it  was.  This  was  so  where  it 
was  required  to  render  an  atmosphere  aseptic ;  but  as  an  applica- 
tion to  wounds,  and  generally  as  an  antiseptic,  the  fact  of  a  body 
being  extremely  volatile  was  rather  a  contra-indication  to  its  use. 

Mr.  Moss,  in  reply,  said,  Mr.  MacEwan  had  misunderstood  him 
in  supposing  that  he  looked  upon  the  colourless  camphor  oil  as 
that  which  contained  most  camphor ;  he  was  probably  misled  by 
the  remark  that  it  smelt  most  like  camphor.  He  had  found  most 
camphor  in  the  heavier  oils.  He  did  not  agree  with  Mr,  Umney 
that  the  colour  arose  from  being  placed  in  old  castor-oil  tins, 
for  none  of  the  oil  he  examined  was  imported  in  such  tins.  In 
determining  the  boiling  points  of  these  specimens,  he  noticed  that 
they  were  much  darker  after  the  determination  had  been  made 
than  when  put  into  the  flask,  and  therefore  concluded  that  it  was 
the  application  of  heat,  rather  than  anything  else,  which  produced 
the  colour. 


A  paper  was  then  read  on  — 

SUBLIMATED    SERUM    AND    SUBLIMATED    ALBUMEN. 

By  Henry  Willl^ms  Jones,  F.C.S. 

On  the  publication,  by  -Sir  Joseph  Lister,  of  a  method  of  render- 
ing corrosive  sublimate  non-irritating  when  applied  as  a  surgical 
dressing,*  a  demand  sprang  up  for  sublimated-serum  gauze  and 

*  Address  delivered  at  the  opening  meeting  of  the  Medical  Society  of  London 
October,  1884. — Pharmaceutical  Journal,  November  1,  p.  345. 


BRITISH    PEARMACEUTICAL    CONFERENCE.  431 

other  preparations.  Horse-blood  was  suggested  as  a  source  of 
albumen,  since  the  corpuscles  have  the  peculiar  property  of  readily 
separating  from  the  serum  ;  and  because  it  was  thought  to  be 
obtainable  at  a  specially  cheap  rate.  The  cost,  however,  taking 
into  consideration  the  labour  required  in  collecting  and  manipula- 
ting, renders  albumen  from  horse-blood  almost,  if  not  quite,  as 
expensive  as  that  derived  from  eggs,  except  to  those  able  to  make 
contracts  for  large  supplies.  Further,  from  a  pharmaceutical  point 
of  view,  the  known  purity  of  egg-albumen  must  be  greatly  in 
favour  of  using  it  in  preference  to  serum  derived  from  old  and 
diseased  horses. 

After  some  experience  in  the  use  of  horse-blood,  principally  in 
preparing  antiseptic  gauze,  experiments  were  made  with  a  view  of 
noticing  any  difference  existing  between  serum  from  such  a  source, 
and  a  solution  of  egg-albumen  of  a  corresponding  specific  gravity. 
It  was  observed  that  the  two  forms  were  not  identical  in 
behaviour ;  and  the  differences  noticed  are  embodied,  with  other 
matters  relating  to  the  subject,  in  the  following  remarks. 

1.  Serum  of  Horse-Uood. — By  allowing  the  defibrinated  blood  to 
deposit  all  night  in  tall  glass  cylinders,  as  much  as  6  gallons  of 
serum  can  be  obtained  from  9  gallons  of  "whipped"  blood.  Serum 
so  obtained,  though  appearing  clear,  and  yellowish  in  thin  layers, 
has  always  a  reddish  tint  when  viewed  in  bulk,  owing  to  a  few 
suspended  corpuscles  which  do  not  completely  settle  down  for 
some  days,  and  which  cannot  be  removed  by  filtration  through 
ordinary  filters.  Mercuric  chloride  destroys  the  red  tint  after 
standing  for  some  time,  so  that,  for  the  better  appearance  of  the 
prepared  gauze,  it  is  well  to  use  the  compound  so  bleached. 

The  amount  of  total  solids  in  the  serum  of  horse-blood  appears 
tolerably  constant.  Thus,  from  two  lots  of  mixed  blood,  received 
at  different  times  and  from  widely  different  sources,  the  figures 
furnished  by  the  evaporation  of  2  grams  of  the  clear  serum  of  each 
sample  in  a  flat  platinum  capsule  (the  residue  being  dried  at 
120°  C.)  were  respectively  equivalent  to  8'25,  and  8*45  per  cent. 
The  serum  yielding  the  lesser  amount  of  solids  had  a  specific 
gravity  of  1*0261  ;  and  gave  on  analysis  the  following  figures : — 

Per  cent. 

Coagulable  proteids 7*016 

Extractive  matter 0-372 

Mineral  matter 0*720 

Fat,  loss,  etc 0-142 

Found  on  evaporation  8-250 
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2.  Sublimated  Serum. — Following  the  directions  of  Sir  Joseph 
Lister,  a  clear  solution  was  readily  obtained  when  sufficient  excess 
of  serum  had  been  added  to  the  thick  slimy  precipitate  formed  on 
rubbing  powdered  mercuric  chloride  with  horse-blood  serum  ;  but 
the  solution,  although  clear  by  transmitted  light,  appeared  more  or 
less  opaque  by  reflected  light.  For  the  purpose  of  observing  the 
behaviour  of  the  solution  under  different  conditions,  a  preparation 
was  made,  containing  1  part  by  weight  of  mercuric  chloride  in  200 
parts  by  measure  of  serum,  and  the  following  portions  were  set 
aside : — 

(a)  Kept  Excluded  from  the  Air  in  a  Stoppered  Flask. — This 
remained  clear  and  in  exactly  the  same  condition  for  some  weeks, 
but  ultimately  deposited  a  whitish  sediment. 

(6)  Exposed  in  a  Tall  Open  Cylinder. — Became  in  a  day  or  so 
very  thick  and  opaque,  and  deposited  largely.  A  thick  pellicle  also 
formed  on  the  surface,  although  evaporation  had  proceeded  to  a 
slight  extent  only. 

(c)  Mixed  with  an  Equal  Bulk  of  Water. — Became  thick  and 
opaque  almost  immediately ;  but  the  precipitated  matter  remained 
suspended  for  some  days,  and  then  separated.  (Sir  J.  Lister,  in 
one  experiment,  diluted  serum  with  an  equal  bulk  of  water,  and 
obtained  a  precipitate  in  the  proportion  of  1  of  corrosive  subli- 
mate to  200  of  mixed  serum  and  water ;  but  in  his  case  the  pre- 
cipitate was  owing  to  the  relative  proportion  of  mercury  to 
serum,  to  give  a  clear  solution,  being  exceeded.) 

(d)  Mixed  with  10  per  cent,  of  Water  only. — Became  cloudy  soon 
after  mixing,  and  deposited  largely  in  a  few  days. 

(e)  Diluted  with  an  Equal  Bulk  of  10  per  cent.  Sodium  Chloride 
Solution. — Remained  permanently  clear. 

3.  Sublimated  Albumen. — After  a  few  trials,  the  albumen  of  fresh 
eggs  was  abandoned  in  favour  of  the  dry  egg-albumen  of  com- 
merce, as  the  latter  affords  a  solution  which  can  be  easily  filtered. 
Experimenting  with  solutions  of  albumen  of  different  specific 
gravities,  it  was  found  that  in  no  case  could  a  solution  similar  to 
that  given  by  blood-serum  be  obtained  when  treated  with  mercuric 
chloride  in  the  same  proportions.  The  best  result  was  given  when 
the  specific  gravity  of  the  albumen  solution  was  much  higher  than 
that  of  serum.  Thus,  an  albumen  solution  of  specific  gravity 
1'028  gave  in  the  proportion  of  1  to  200  a  nearly  clear  mixture, 
but  it  gradually  became  more  cloudy  during  a  few  hours,  and  at 
the  end  of  the  second  day,  although  kept  in  a  closed  flask,  had 
thrown  down  a  considerable  deposit.     A  solution  of  similar  specific 
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gravity  to  horse-blood  serum,  viz.,  1*026,  gave  a  clear  solution  in 
the  proportion  of  1  to  500,  but  it  almost  'immediately  became 
cloudy,  and  eventually  deposited  considerably.  A  similar  result 
was  also  obtained  from  the  same  solution  of  albumen,  adding  mer- 
curic chloride  in  the  proportion  of  1  to  1000,  though  it  remained  a 
day  before  commencing  to  deposit.  That  the  precipitate  thrown 
down  by  these  weak  solutions  of  mercury  was  a  mercurial  com- 
pound was  abundantly  proved  by  washing  the  deposit  with  water 
until  the  washing  no  longer  reacted  with  copper  foil  and  hydro- 
chloric acid,  and  then  testing  it  in  a  similar  way,  using  sufficient 
acid  to  dissolve  the  albuminous  compound. 

The  solubility  of  mercuric  albuminate  in  saline  fluids  being  well 
known  *  a  certain  amount  would  naturally  be  expected  to  dissolve 
in  serum  and  in  albumen  solution,  as  both  contain  alkaline 
chlorides. 

The  solubility  of  the  albuminate  is  not,  however,  merely  due  to 
the  amount  of  chlorides,  since  a  considerable  excess  must  be 
present  to  effect  the  solution  of  any  quantity.  Thus,  a  solution  of 
sp.  gr.  1*020,  when  mixed  with  mercuric  chloride,  gave  a  precipi- 
tate which  was  not  dissolved  until  five  grams  of  sodium  chloride 
had  been  added  to  each  100  c.c. 

The  difference  between  the  solubility  of  mercuric  albuminate  in 
horse-blood  serum  and  in  solution  of  egg-albumen  depends  pro- 
bably on  the  different  mode  of  combination  of  the  albuminous 
matter  with  an  alkali.  For  instance,  by  the  addition  of  a  small 
portion  of  potassium  hydrate  to  a  solution  of  egg-albumen  neutral 
potassium  albuminate  is  formed,  and  appears  as  a  gelatinous  pre- 
cipitate which  dissolves  in  the  excess  of  albumen  on  shaking  ;  and 
a  solution  so  prepared  closely  resembles  serum  of  horse-blood  in 
its  reactions.  As  even  a  slight  excess  of  alkali  causes  a  black 
mercurial  deposit  to  form  in  a  few  diays,  such  an  addition  is  not 
recommended  in  the  preparation  of  the  solution  for  pharmaceutical 
purposes. 

A  curious  point  in  relation  to  this  subject  is  the  slowness  with 
which  mercuric  albuminate  precipitates  from  a  solution  of  egg- 
albumen  in  the  presence  of  an  excess  of  the  latter,  and  shows  that 
much  reliance  cannot  be  placed  on  it  when  used  as  an  antidote  in 
mercurial  poisoning,  beyond  the  fact  of  its  acting  as  an  emollient. 
Although,  as  has  been  stated,  1  part  of  mercuric  chloride  to  500  of 
albumen  solution  commences  to  deposit  soon  after  forming  a  clear 

*  Watts'  "Diet.  Chem.,"  vol.  i.  p.  69 ;  Bamberger  (Zeitschr.  des  cesterr,  Ver. 
1876,  Nos.  10  and  12) ;  Year-Book  of  Pharm.,  1876. 
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solution,  it  must  not  be  concluded  that  with  a  solution  containing 
much  more  mercury,  and  much  more  deposit  therefore,  that  the 
greater  part  of  albuminate  has  precipitated.  To  test  this  point 
100  c.c.  of  albumen  solution  was  treated  with  1  gram  of  mercuric 
chloride,  and  allowed  to  stand  for  fifteen  minutes.  The  mixture 
was  then  placed  on  a  filter  connected  with  a  flask  partially  ex- 
hausted of  air,  and  the  precipitate  rapidly  collected,  dried,  and 
weighed.  The  weight  of  the  dried  precipitate  only  amounted  to 
1*84  grams,  whilst  the  clear  filtrate  in  the  flask  gradually  became 
cloudy,  and  was  found  next  morning  to  contain  a  very  considerable 
deposit. 

Although  a  difference  obviously  exists  between  solution  of  albu- 
men and  serum  of  horse-blood,  it  would  not  appear  to  practically 
affect  the  substitution  of  one  for  the  other,  since  the  intention  is 
to  produce  albuminate  of  mercury,  which,  per  se,  is  soluble  in  all 
albuminous  and  saline  fluids. 

For  a  convenient  solution  of  albumen,  the  writer  would  recom- 
mend one  having  a  specific  gravity  of  1*020,  since  it  is  strong 
enough  for  the  preparation  of  the  usual  strength  of  gauze  (1  to 
100).  It  may  be  prepared  by  taking  100  grams  of  coarsely 
powdered  egg-albumen,  putting  the  same  into  900  c.c.  of  water, 
shaking  till  dissolved,  filtering,  and  finally  adding  sufficient  water 
to  produce  a  liquid  of  the  required  gravity.  Such  a  solution  will 
contain  in  round  numbers  7  per  cent,  of  dry  matter  (a  solution  of 
specific  gravity  1*0206  gave  7*15  per  cent.)  ;  and  each  1000  c.c. 
will  give  with  10  grams  of  mercuric  chloride  a  thick  mixture  con- 
taining albumen  in  excess. 

For  the  preparation  of  albuminate  of  mercury  for  a  dusting  powder 
or  ointment,  the  solutions  just  described  may  be  ased.  It  will  be 
found  better,  however,  after  treatment  with  the  weighed  amount 
of  mei'curic  chloride,  to  remove  the  excess  of  albumen,  by  the 
addition  of  more  of  the  mercuric  salt  in  solution.  And  by  finally 
adding  an  equal  volume  of  water,  precipitation  will  be  greatly 
assisted.  After  collecting  the  precipitate  on  a  filter,  it  should  be 
deprived  of  excess  of  water  by  pressure  between  folds  of  filter 
paper,  and  the  total  weight  of  the  mass  taken.  A  small  weighed 
portion  is  next  dried  on  the  water-bath,  and  again  weighed,  and 
the  remaining  bulk  of  moist  precipitate  thoroughly  mixed  with 
starch  powder  in  such  proportion  that  when  finally  dried  the 
mixture  shall  contain  10  per  cent,  of  the  dry  albuminate.  Unless 
mixed  with  starch  and  air-dried,  the  albuminate  forms  a  horny 
mass,  which  cannot  be  finely  powdered,  being  always  more  or  less 
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gritty.  A7Z  ointment  may  be  made  of  the  same  strength  as  the 
dusting  powder  by  mixing  the  moist  precipitate  with  simple  oint- 
ment ;  or  better,  a  glycerite  formed  by  using  glycerinum  amyli  in 
place  of  a  fatty  base.  In  any  case,  in  preparing  an  ointment 
sufficient  albumen  solution  or  serum  must  be  used  to  completely 
combine  with  the  mercuric  chloride,  and  some  means  adopted  for 
separating  the  precipitate  from  the  watery  portion. 


The  President,  in  proposing  a  vote  of  thanks  to  Mr.  Jones,  said 
they  all  knew  the  important  place  which  mercuric  chloride  had 
assumed  of  late  in  the  antiseptic  treatment.  He  recollected  Sir 
Joseph  Lister's  paper  in  the  Pharmaceutical  Journal,  in  which  he 
mentioned  the  accidental  way  in  which  he  discovered  that  albumen 
rendered  mercuric  chloride  non-irritating  without  impairing  its 
qualities.  This  appeared  rather  startling,  as  it  had  always  been 
looked  upon  as  a  first  principle,  that  albumen  was  an  antidote  to 
corrosive  sublimate.  If  when  in  excess  it  redissolved  the  mercury 
and  left  it  equally  poisonous,  they  would  have  to  reconsider  their 
toxicology ;  for  it  had  always  been  laid  down,  that  in  a  case  of 
poisoning  by  this  body,  an  abundance  of  albumen  should  at  once 
be  given.  The  remarkable  point  was,  that  the  albumen  seemed  to 
deprive  the  mercuric  chloride  of  its  local  irritating  effect,  while  it 
tasted  like  mercuric  chloride,  and  answered  the  other  tests. 

Mr.  Martindale  thought  Sir  Joseph  Lister  had  pretty  much 
given  up  this  preparation,  not  finding  it  succeed  as  he  had  ex- 
pected ;  and  was  now  experimenting  with  double  salts  of  chloride 
of  ammonium  and  mercury,  which  were  found  very  much  less 
irritating  than  bichloride  of  mercury. 

Mr.  DoTT  said  he  found  there  was  still  a  considerable  demand 
for  sublimated  gauze  prepared  with  albuminated  mercury.  He 
had  found  no  difficulty  in  getting  a  large  quantity  of  horse-blood 
serum,  but  it  was  necessary  to  give  the  horse  slaughterer  a  small 
quantity  of  corrosive  sublimate  to  mix  with  it  at  once.  One 
curious  point  referred  to  by  Sir  Joseph  Lister  had  not  been 
touched.  In  several  books  on  chemistry  this  compound  was 
referred  to  as  a  compound  of  albumen  and  mercury,  but,  as  Sir 
Joseph  Lister  surmised,  it  was  really  a  compound  of  albumen  and 
corrosive  sublimate. 

Mr.  Alcock  did  not  think  this  preparation  had  entirely  gone  out 
of  use,  for  he  had  sometimes  to  make  it  both  for  gauze  and  wool. 
He  had  not  found  much  difficulty  in  obtaining  a  sufficient  quantity 
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of  blood  from  tlie  prescribed  source,  and  lie  followed  the  plan 
recommended  by  Sir  Josepb  Lister  of  stirring  the  blood  while 
coagulating,  and  removing  the  tolerably  clear  fluid,  with  a  few 
red  corpuscles  in  it,  by  an  ordinary  siphon.  He  would  ask  Mr. 
Jones  whether,  after  standing,  the  precipitate  contained  any  mer- 
cury. If  it  did,  of  course  they  must  continue  to  believe  that 
albumen  in  several  forms  must  be  an  antidote  for  mercury,  though 
it  might  not  act  so  readily  when  the  albumen  was  present  in  large 
excess. 

Mr.  GrROVES  said  he  remembered,  when  a  student  at  Bloomsbury 
Square,  Dr.  Pereira  giving  a  caution  against  using  too  great  a 
quantity  of  albumen  in  correcting  a  poisonous  dose  of  corrosive 
sublimate.  He  should  have  thought  the  better  way  of  adding  the 
mercury  would  not  be  to  stir  up  the  mercury  with  the  albumen, 
but  first  of  all  to  dissolve  the  mercury  with  the  aid  of  a  little 
chloride  of  ammonium,  adding  it  gradually,  and  stirring  continu- 
ally. It  seemed  a  bad  method  to  form  a  precipitate  and  then 
redissolve  it,  and  it  would  be  better  pharmacy  and  better  policy  to 
avoid  the  formation  of  a  precipitate  in  the  beginning. 

Mr.  Williams  said  he  had  been  rather  puzzled  by  the  title  of  the 
paper,  and  suggested  that  some  better  name  might  be  found  for  a 
preparation  of  this  kind. 

Mr.  Jones,  in  reply,  said  he  agreed  that  this  was  rather  an 
awkward  name,  but  it  had  been  used  by  Sir  Joseph  Lister,  and 
he  could  not  think  of  anything  better.  Mr.  Dott  had  referred  to 
the  statement  made  by  Sir  J.  Lister  as  to  the  insolubility  of  this 
compound ;  but  the  fact  was,  that  Sir  J.  Lister,  though  he  quoted 
from  Watts's  first  volume  under  the  article  "  Albumen,"  only  did 
so  partially.  It  was  distinctly  stated  by  Watts,  that  in  cases  of 
poisoning  by  mercury  the  stomach-pump  should  be  used  immedi- 
ately, inasmuch  as  albuminate  of  mercury,  though  insoluble  in 
water,  was  decidedly  soluble  in  saline  fluids.  In  preparing  the 
serum,  his  experience  went  to  show  that  it  was  better  to  follow 
Lister  closely,  and  not  allow  the  blood  to  coagulate,  but  to  whip 
it,  get  out  the  fibrine,  and  then  simply  allow  it  to  settle.  The 
commercial  process  generally  followed  in  making  blood  albumen 
was  to  allow  it  to  coagulate ;  but  after  experimenting  on  the  blood 
of  pigs  and  some  other  animals,  he  found  it  essential  to  success 
that  the  blood  after  being  set  aside  should  not  be  disturbed  in  any 
way.  If  it  were,  instead  of  getting  a  mass  from  which  the  serum 
would  separate,  no  product  worth  speaking  of  was  obtained. 
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The  next  paper  read  was  on — 

JN'OTES  ON  THE  DETECTION"  OF  (ENANTEJE   CBOCATA 
IN  A  CASE  OF  CATTLE  POISONING. 

By  Henry  Williams   Jones,   F.C.S.,   F.R.M.S. 

The  contents  of  a  cow's  stomach,  received  for  examination,  con- 
tained a  number  of  pieces  of  tubers,  which  were  surmised  by  the 
writer  to  have  been  derived  from  (Enanthe  crocata.  The  examina- 
tion of  them  was  rendered  easy  from  the  fact  that  they  had  not 
passed  beyond  the  rumen,  or  first  sac  of  the  digestive  system,  and 
were  comparatively  intact.  Sections  were  examined  microscopic- 
ally, and  compared  with  those  derived  from  a  portion  of  a  large 
fusiform  tuber  attached  to  an  herbarium  specimen,  and  found  to 
be  identical  with  it  in  structure. 

The  thick  elongated  root-fibres,  forming  fusiform  tubers,  often 
of  considerable  thickness,  are  very  characteristic  ;  and  appear  to 
be  the  most  potent  parts  of  the  plant.  Sowerby  ("  English 
Botany,"  3rd  ed.,  vol.  iv.  p.  128)  gives  a  number  of  cases  of 
poisoning  by  the  tubers ;  and  similar  information  will  also  be 
found  in  "  Blyth's  Poisons,"  p.  439.  In  the  case  in  question,  the 
origin  of  the  tubers  was  traced  to  a  ditch,  which  had  been 
cleared  out  in  the  early  spring  and  before  the  plant  had  sprung 
up,  and  the  tubers  thrown  in  the  field. 

The  chemistry  of  the  plant  is  entirely  unknown,  and  would 
well  repay  an  investigation ;  and  the  microscopic  structure  ap- 
pears to  have  been  also  unworked.  On  cutting  through  a  tuber 
(fig.  1),  it  is  seen  to   be    largely   made  up  of  vascular  bundles, 


Fig.  1. — Section. — Natural  size  of  large  tuber.* 

which  are  connected  by  characteristic  parenchymatous  cells, 
having  thin  walls,  loosely  united  with  each  other,  free  from 
secondary  deposits,  and  reaching  in  individual  cases  the  g-^o  P^^* 

*  The  woodcuts  of  this  and  subsequent  illustrations  were  kindly  lent  by  the 
Editor  of  the  Pharmaceutical  Journal. 
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of  an  inch,  tliongli  tlie  bulk  of  the  cells  is  rather  smaller.  The 
cells  (fig.  2)  are  loaded  with  isolated  starch  granules,  most  easily 
acted  on  by  liq.  potass83,  leaving  the  cells  themselves  ♦apparently 


Fig.  2.— X 100. 

empty  and  transparent.  The  size  of  the  starch  granules  (fig.  3) 
varies  from  '00017  inch  to  '0009  inch.  Viewed  endways,  they 
appear  circular,  or  nearly  so :  sideways,  they  appear  kettle-drum 
shaped,  with  truncated  bases.     Viewed  in  water,  concentric  rings 


Fig.  3.—  X  375. 

are  scarcely  visible ;  but  fine  strioe  may  be  made  out  with  a  high 
power — I  inch  objective.  The  hilum  is  indistinct.  Under  polar- 
ized light,  using  a  selenite  plate,  the  granules  show  a  good  play  of 
colours,  polarizing  better  than  the  majority  of  starches  of  the 
cereal  grains,  with  which  they  are  not  likely  to  be  confounded  if 
carefully  examined.  They  resemble  tapioca  starch,  but  differ  in 
size,  whilst  the  absence  of  the  conical  hollow  under  the  nucleus 
would  at  once  distinguish  them. 
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The  President,  in  moving  a  vote  of  thanks  to  Mr.  Jones,  said, 
this  was  rather  an  out-of-the-way  subject,  but  he  happened  to 
know  that  the  (Enanthe  crocata  was  of  a  more  poisonous  nature 
than  was  often  supposed.  The  chemistry  of  the  plant  was  quite 
unknown,  and  the  subject  seemed  to  have  sufficient  practical 
importance  to  repay  any  attention  which  might  be  bestowed  upon 
it.  He  hoped  Mr.  Jones  would  be  able  to  prosecute  the  inquiry 
further,  and  give  them  another  paper  on  it  on  some  future 
occasion. 


The  last  paper  read  on  Tuesday  was  entitled — 

NOTES     ON     SULPHATE     OE     QUININE. 
By  Robeet  H.  Davies,  F.I.C,  F.C.S., 

Chemist  to  Apothecaries^  HalL 

The  question  of  the  purity  of  the  sulphate  of  quinine  of  com- 
merce is  one  about  which  much  has  been  written  ;  and  the  state- 
ments made  by  different  authorities  on  the  subject  are  by  no 
means  concordant. 

In  consequence  of  this  difference  of  opinion,  I  found  it  impos- 
sible, from  the  literature  of  the  subject,  to  satisfy  myself  as  to  the 
means  that  would  furnish  a  salt  that  I  could  rely  upon  as  being 
pure,  or  the  characters  that  such  a  salt  would  possess. 

As  an  example  of  the  difference  of  opinion,  I  may  indicate  that 
Dr.  Hesse,  worthy  to  be  called  an  authority  upon  cinchona  alka- 
loids, states,  that  in  order  to  obtain  pure  quinine  sulphate,  it  is 
only  necessary  to  recrystallize  a  commercial  salt  of  good  quality 
twice  from  boiling  water  (Pharm.  Journ.  [3],  vol.  xv.  p.  869)  ; 
whereas  Dr.  Oudemans,  an  equally  creditable  worker  in  this  field, 
considers  that  this  salt  cannot  be  obtained  pure  even  by  repeated 
crystallizations,  and  that  even  the  salt  prepared  from  herapathite 
cannot  be  regarded  as  free  from  impurity  {Archives  Neerlandaises 
des  Sciences^  vol.  x.). 

Dr.  F.  W.  Koppeschaar  (Pharm.  Journ.  [3],  vol.  xv.  p.  811) 
states  his  agreement  with  this  observation  of  Oudemans,  viz.,  that 
recrystallization  is  inadequate  to  render  quinine  sulphate  pure, 
and  gives  his  opinion  that  the  reason  is,  that  a  double  salt  of 
quinine  and  cinchonidine  exists,  which  is  not  split  up  by  solution 
and  crystallization,  but  crystallizes  as  a  whole. 

Being  furnished  with  an  admirable  Laurent's  polariscope,  I 
made  the  experiments  detailed  in  the  present  communication,  with 
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a  view  of  ascertaining,  if  possible,  wliicli  of  these  opinions  was 
the  correct  one,  and  of  obtaining  a  pure  salt  to  serve  as  a  standard 
for  future  reference. 

1st.  Purification  of  Quinine  Sulphate  by  Recrystallization. — Six 
ounces  of  sulphate  of  quinine  of  good  commercial  quality 
were  mixed  in  a  mortar,  and  constituted  what  may  be  called  the 
"  original  sample." 

Twenty-five  grams  of  the  original  sample  were  mixed  with  1 
litre  of  distilled  water  in  a  flask,  and  the  mixture  heated  up  to  a 
temperature  of  about  200°  F.,  when  the  salt  had  dissolved.  The 
solution  was  cooled  by  immersing  the  flask  in  cold  water  to 
64°  F.,  with  frequent  shaking,  when,  the  greater  portion  of  the 
salt  having  crystallized  out,  the  crystals  were  thrown  upon  a 
calico  filter,  drained,  washed  with  a  small  quantity  of  cold  water, 
squeezed  by  hand,  and  dried  on  filter  paper  at  a  temperature  of 
about  120°  F. 

These  constituted  the  first  recrystallization,  and  the  plan  adopted 
in  obtaining  the  2nd,  3rd,  4th,  5th,  and  6th  recrystallizations  was 
exactly  that  detailed  above,  the  proportion  of  water  nsed  for  dis- 
solving being  always  fifty  times  the  weight  of  the  anhydrous  salt 
to  be  dissolved. 

The  successive  crops  of  crystals  weighed  as  follows,  in  the  above- 
described  air-dried  state : — 1st,  18'82  grams ;  2nd,  14*85  ;  3rd, 
10-66 ;  4th,  7-95 ;  5th,  4-65 ;  6th,  2-16. 

2nd.  Examination  of  these  Crops. — The  examination  of  each  crop 
was  conducted  in  the  following  manner  : — 

(a)  4  or  5  decigrams  were  dried  in  the  air-bath  at  100°  C,  until 
constant  in  weight,  in  order  to  estimate  the  proportion  of  water 
and  anhydrous  salt. 

(h)  An  amount  of  the  salt  corresponding  to  2  grams  was 
weighed  out,  dried  at  100°  C,  re-weighed,  dissolved  by  aid  of  10 
c.c.  normal  hydrochloric  acid,  the  solution  made  up  to  the  mark  at 
15°  C.  in  a  25  c.c.  flask  with  distilled  water,  filtered  and  trans- 
ferred to  a  220  mm.  tube  furnished  with  a  water  jacket,  and  ex- 
amined in  the  polariscope  whilst  at  15°  C. 

The  mode  of  examination  is  that  prescribed  by  Dr.  Hesse 
originally  in  Liebig's  "  Annalen,"  and  again  in  the  Pharmaceutical 
Journal  for  April  25th  of  this  year.  I  make  one  slight  deviation, 
viz.,  after  weighing  out  the  amount  of  salt  corresponding  to  2 
grams  anhydrous  salt,  I  dry  at  100°  C.  and  re-weigh,  since  I  find 
that  during  the  time  occupied  in  weighing  out  an  exact  quantity 
a  slight  alteration  takes  place  in  the  amount  of  water  present. 
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I  ascertained  by  experiment  on  the  original  sample  tliat  the 
operation  of  drying  at  100°  C.  does  not  alter  the  specific  rotatory 
power  o£  this  salt.  I  was  able  to  obtain  a  measurement  of  the 
length  of  the  polariscope  tube  through  the  kindness  of  H.  J. 
Chaney,  Esq.,  of  the  Board  of  Trade  Standards  Department.  The 
thermometers  used  were  verified  at  Kew ;  they  gave  readings  to 
-Jq  degTce  centigrade. 

The  flasks  for  making  up  the  solutions  to  known  volume  were 
made  with  specially  narrow  necks  for  this  purpose.  The  probable 
error  was  less  than  "01  gram,  as  found  when  ascertaining  the 
capacity. 

These  flasks  were  three  in  number,  and  are  called  respectively 
X,  y,  and  z.  When  filled  to  the  mark  at  15°  C.  with  distilled  water 
the  volume  was  found  to  be  x,  25'0144  c.c;  y,  25*0158  c.c. ; 
z,  20-0096  c.c. 

The  particulars  of  the  examination  are  as  follows : — 

Temperature  15°  C.  (1.).  Tube  length  2-2005  decimetres.  Con- 
centration (c.)  is  the  number  of  grams  of  dry  salt  in  100  c.c.  of 
solution.     Observed  rotation=a.  [a]D= specific  rotatory  power. 

In  each  case  twelve  observations  were  made  of  the  polariscope, 
six  in  each  of  the  two  similar  half  circles.  The  six  results  of 
observations  in  one  half  circle  constitute  series  A ;  those  in  the 
other  half  circle  series  B.  The  numbers  for  the  above  series  in 
the  case  of  the  1st  estimation  are  appended,  and  will  give  an 
idea  of  the  degree  of  accuracy  one  may  expect  in  this  sort  of 
investigation. 

Position  of  zero  point  in  half  circle  A  =  +0*55° 
„  B  =  +0-51° 

First  Estimation : — 

Series  A.  Series  B. 


—38  58 

—38  54 

—38  57 

—38  58 

—38  56 

—38  58 

—38  57 

—38  57 

—38  58 

—38  57 

—38  56 

Mean    . 

—38  56 

Mean    .    —38  57 

—38  56-6 

Equal  to    -38-95 

Equal  to 

—38-944 

Add  for 

Add  for 

zero  point      0-55 

zero  point 

0-51 

39-50 

39-454 

Mean  of  the  two  series,  39-477. 
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In  consequence  of  the  facts  that  the  tube  was  not  exactly  220 
mm.  long,  nor  the  weight  of  dry  salt  and  volume  of  liquid  exactly 
2  grams  and  25  c.c.  respectively,  some  slight  corrections  have  to  be 
applied  to  the  figures  of  observed  rotation  in  the  above  series  before 
they  can  be  compared  with  Dr.  Hesse's  number. 

These  corrections  have  been  made,  and  the  corrected  number  is 
indicated  in  column  6  of  the  above  table. 

Columns  7  and  8  give  the  specific  rotatory  power  of  the  dry  salt, 
and  of  the  alkaloid  contained  therein  under  the  prescribed  con- 
ditions of  temperature,  concentration,  etc. ;  they  are  obtained  from 
the  observed  angle  [a],  by  means  of  the  formula. 

,-  .       100  a 
1  xc 

It  is  perhaps  unnecessary  to  add  that  the  specific  rotatory  power 
of  the  alkaloid  differs  from  that  of  anhydrous  salt  containing  it, 
inversely  as  the  molecular  weights  of  these  two  substances. 

Dr.  Hesse  obtained  a  rotation  of  40-309°  in  a  solution  of  8  grams 
dry  salt  per  100  c.c.  (c=8),  with  a  tube  220  mm.  in  length.  From 
this  the  specific  rotation  of  anhydrous  sulphate  of  quinine  is 
229-03°,  and  that  of  the  alkaloid  263-67°,  so  that  it  would  appear 
that  after  one  crystallization  from  hot  water  sulphate  of  quinine 
has  a  degree  of  purity,  as  indicated  by  the  specific  rotation,  very 
similar  to^that  assigned  by  Dr.  Hesse  to  pure  quinine  sulphate  under 
the  prescribed  conditions  of  temperature,  concentration,  etc. ;  and 
it  is  also  evident  that  further  crystallizations  effect  an  increase  in 
the  rotation,  until  at  the  fifth  recrystallization  a  specific  rotation 
of  232-7  is  attained. 

The  amount  remaining  was  too  small  to  permit  of  this  process 
being  carried  further,  and  as  I  wished  to  compare  the  rotatory 
power  of  the  sixth  crop,  I  had  recourse  to  another  mode  of  purify- 
ing the  original  sample. 

This  mode  was  one  that,  I  am  informed  by  Dr.  de  Vrij,  may  be 
relied  on  for  excluding  cinchonidine  from  the  product,  and  in  this 
opinion  Dr.  Koppeschaar  concurs. 

It  consists  in  the  formation  of  a  solution  of  the  acid  sulphate  of 
quinine,  its  crystallization,  and  the  subsequent  precipitation  of 
one -half  the  quinia  as  alkaloidal  hydrate,  in  order  that  it  may  be 
added  to  the  remaining  half  of  the  acid  sulphate,  so  as  to  reform 
the  normal  sulphate.  Since  acid  sulphate  of  cinchonidine  does 
not  readily  crystallize,  it  is  likely  that  by  crystallization  of  the 
acid  sulphate  we  can  eliminate  the  other  alkaloidal  salt. 
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The  sulphate  of  quinine  resulting  from  this  process  was  ex- 
amined in  the  same  way. 

The  results  are  given  in  Estimation  7  in  the  table,  and  from  them 
it  is  evident  that  the  purity  of  this  sample  is  almost  exactly  that 
of  the  fifth  recrystallization  of  the  original  sample. 

In  order  to  compare  this,  which  differed  in  so  decided  a  manner 
from  the  standard  quinine  sulphate  of  Dr.  Hesse,  with  the  results 
of  another  observer,  a  solution  was  made  in  the  proportions,  and 
examined  at  the  temperature,  prescribed  by  Dr.  Oudemans 
{Archives  Neerlandaises  des  Sciences,  vol.  x.  p.  220). 

This  observer  dissolved  0'324  gram.  (1  molecular  weight  in 
milligrams)  of  carefully  prepared  alkaloid  in  0*147  gram  sulphuric 
acid  (one  and  a  half  times  the  molecular  weight  in  milligrams), 
and  made  up  to  20  c.c.  at  the  temperature  of  17°  C,  at  which 
temperature  he  ascertained  the  rotation. 

He  concluded  that  the  specific  rotation  of  pure  quinia  under 
these  conditions  was  2 78 "8,  or  that  of  the  anhydrous  sulphate 
242-17. 

The  results  I  obtained  in  the  case  of  this  sample  prepared  from 
acid  sulphate,  and  in  that  of  the  sixth  recrystallization,  which 
was  also  examined,  using  Oudemans'  proportions,  are  given  in 
Estimations  9  and  10  of  the  above  table. 

From  the  close  similarity  of  the  results  of  these  estimations  (9 
and  10),  I  conclude  that  the  sixth  recrystallization  is  of  the  same 
degree  of  purity  as  the  sulphate  prepared  from  the  acid  salt,  and 
further,  that  both  these  are  what  Dr.  Oudemans  would  consider 
pure  quinine  sulphate. 

Again,  the  practically  identical  results  of  Estimations  7  and  8, 
demonstrate  that  this  degree  of  purity  has  been  attained  at  the 
fifth  recrystallization. 

Hence  we  see  that  the  fifth  and  sixth  recrystallizations  give  a 
rotation  practically  similar  to  that  of  quinia  sulphate,  prepared 
from  the  acid  sulphate,  and  to  that  assigned  to  pure  quinia  sulphate 
by  Dr.  Oudemans. 

From  these  results  I  conclude  that  the  rotation  indicated  by 
Dr.  Hesse  as  being  that  of  pure  quinia  sulphate  is  too  low. 

The  specific  rotation  yielded  by  his  figures  is  229*03,  whilst 
the  rotation  of  the  fifth  crystallization,  and  also  of  the  sulphate 
specially  prepared,  was  232*6 — a  difference  of  3*6°, 

Assuming  that  this  difference  is  due  to  cinchonidine  sulphate,  it 
would  be  equivalent  to  about  3|  per  cent,  of  this  salt ;  and  the 
presence  of  such  an  amount  would  explain  the  difference  of  opinion 
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as  to  the  amount  of  this  in  commercial  sulphate ;  for  whilst  Dr. 
de  Vrij,  Koppeschaar,  and  others  consider  that  5  per  cent,  of  this 
is  present  in  the  purest  commercial  samples,  Dr.  Hesse  states  that 
1  to  2  per  cent,  only  occurs  in  such  good  commercial  samples. 

In  order  to  make  proof  on  this  point  somewhat  more  conclusive, 
I  endeavoured  to  prepare  some  pure  cinchonidine,  in  order  to  mix 
it  with  the  sulphate  of  quinine  in  known  proportion,  and  then 
ascertain  whether  Dr.  Hesse's  formula  or  the  conclusion  deduced 
from  my  own  experiments  would  yield  the  closest  analysis  of  the 
mixture. 

The  cinchonidine  was  prepared  by  taking  the  cinchonidine 
sulphate  of  commerce,  dissolving  it  in  dilute  hydrochloric  acid, 
precipitating  quinidine  by  addition  of  potassium  iodide  to  the 
nearly  neutral  solution,  fikering,  precipitating  the  cinchonidine 
and  any  quinine  present  as  tartrate  with  sodium  tartrate,  washing 
the  precipitate,  dissolving  in  hydrochloric  acid,  precipitating  the 
alkaloid  by  ammonia,  and,  after  drying,  exhausting  it  with  ether. 

The  alkaloid  so  prepared  was  nearly  pure  cinchonidine,  though 
not  quite  pure. 

Tested  by  the  polariscope,  under  the  conditions  described  by 
Oudemans,  it  yielded  the  results  given  in  the  Estimation  No.  11. 

The  specific  rotation  of  the  alkaloid  obtained  by  Dr.  Oudemans 
was  -  179°,  and  that  prepared  by  me  yields  -  176*69°,  so  that  it 
may  be  concluded  as  nearly  pure. 

When  this  was  tested  by  Dr.  Hesse's  proportions,  after  conver- 
sion into  sulphate,  it  was  found  that  the  specific  rotation  of  the 
sulphate  yielded  was  149"1,  the  numbers  being  found  in  No.  12  of 
the  table. 

A  mixture  of  this  with  the  quinine  sulphate  that  I  had  pre- 
pared from  the  acid  sulphate  was  made,  the  mixture  containing — 

Dry  sulphate  of  quinine    ....        94'78 
„  cinchonidine    .        .        .  5*22 


100-00 


The  rotation  of  which  was  tested  by  Hesse's  method,  and  with 
the  results  given  in  Estimation  No.  13,  which,  when  we  con- 
sider the  specific  rotation  of  quinine  sulphate  as  232' 7,  corre- 
sponds to  5*86  per  cent,  of  cinchonidine  sulphate. 

If,  however,  we  use  Dr.  Hesse's  formula,  where  the  specific 
rotation  of  quinine  sulphate  is  taken  as  229*03,  the  amount  of 
cinchonidine  sulphate  is  returned  as  1"86,  or  nearly  2  per  cent. 

I  have  not  had  time  to  compare  many  samples  of  the  commercial 
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sulphate  in  this  way,  but  am  engaged  in  such  an  examination  at 
the  present  time.  I  have  examined,  however,  four  commercial 
samples,  and  in  these  the  proportion  of  cinchonidine  sulphate 
varies  from  9*4  per  cent,  to  12"1  per  cent.,  as  judged  by  my  results, 
or  from  6'2  to  9*5  per  cent.,  as  judged  by  Dr.  Hesse's  results. 

In  his  paper  (Pharm.  Journ.  [3],  vol.  xv.  p.  870),  Dr.  Hesse 
draws  attention  to  the  importance  of  not  allowing  the  temperature 
to  differ  to  any  important  extent  from  that  prescribed,  viz.,  15°  C, 
during  the  progress  of  the  examination.  In  order  to  ascertain  the 
amount  of  divergence  which  a  slight  alteration  in  temperature 
would  effect,  the  tube  in  Estimation  2  was,  after  examination  at 
15°,  successively  examined  at  the  temperatures  10°,  12°,  14°,  16°, 
18°,  and  20°,  with  the  following  results : — 


10°. 

12°. 

14°. 

16°. 

18°. 

20°. 

Observed  angle    .    39-680 

39-644 

39-572 

39-479 

39-382 

39-304 

Specific  rotation)   oo-.cn 
of  dry  salt      /  ^^^  ^^ 

225-40 

224-99 

224-46 

223-91 

223-47 

From  these  results  it  is  evident  that  the  diminution  in  rotation 
consequent  upon  allowing  the  temperature  to  rise  through  one 
degree  during  the  examination  is  approximately  equal  to  that 
produced  by  the  presence  of  0*3  per  cent,  cinchonidine  sulphate  in 
the  mixture. 

I  have  much  pleasure  in  thanking  Mr.  Thomas  Hunter  for  the 
assistance  he  has  rendered  me  during  this  investigation. 


A  vote  of  thanks  was  passed  to  the  author  of  the  paper. 

Mr.  Umney  asked  Mr.  Davies  if  he  had  taken  cognizance  of  the 
body  known  to  chemists  as  homoquinine,  which  had  been  shown 
to  be  present  in  commercial  sulphate  of  quinine.  At  an  evening 
meeting  some  five  or  six  months  since,  Dr.  Paul  pointed  out  that 
this  alkaloid  was  not  obtained  from  cinchona  bark  at  all,  but  from 
cuprea  bark,  which  yielded  homoquinine,  and  which  alkaloid  would 
crystallize  much  more  persistently  with  sulphate  of  quinine  than 
sulphate  of  cinchonidine  would  do.  He  knew  from  personal 
experience  that  it  was  comparatively  easy  to  remove  by  repeated 
crystallization  sulphate  of  cinchonidine,  but  he  had  no  experience 
with  this  new  alkaloid,  homoquinine,  and  the  means  used  for 
separating  it  from  quinine.  Perhaps  Dr.  Paul  could  give  them 
some  further  information  upon  it. 

Dr.  Paul  said,  he  did  not  think  he  could  say  much  with  regard 
to  this  matter,  except  to  point  out  the  general  probability  that 
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very  much  sulpliate  of  quinine  met  with  now,  and  that  had  been 
met  with  for  a  considerable  time  past,  was  not  the  product  of 
cinchona  bark,  but  of  cuprea  bark ;  and  this  would  probably  con- 
tinue for  a  considerable  time  to  come.  Operating  on  sulphate  of 
quinine  derived  from  that  source,  he  thought  it  was  tolerably 
certain  that  some  of  the  results  would  be  different  to  what  might 
be  expected  when  operating  on  the  products  of  the  true  cinchona 
bark.  Only  within  the  last  week  there  had  been  an  illustration 
of  this  in  a  paper  which  supported  that  view  of  the  matter.  With 
regard. to  Mr.  Davies'  results,  he  could  not  say  that  he  perceived 
exactly  how  they  would  affect  the  results  he  (Dr.  Paul)  had 
brought  forward.  His  experience  had  been,  that  the  results 
obtained  with  the  polariscope  were  much  less  trustworthy  than 
those  obtained  by  other  methods.  In  the  case  of  some  admixtures 
of  alkaloids  with  quinine  sulphates  the  results  were  entirely  de- 
lusive. He  did  not  gather  from  the  paper  anything  definite  as  to 
the  nature  of  the  sulphate  of  quinine  operated  upon  by  Mr. 
Davies  for  the  purpose  of  testing  how  far  recrystallization  would 
give  pure  sulphate  of  quinine,  but  of  course  the  nature  of  the 
original  substance  would  very  much  affect  the  result  obtained  by 
that  mode  of  treatment.  With  an  ordinary  sample,  such  as  had 
been  very  frequently  sold  in  this  country,  containing  IJ  per  cent, 
to  2  per  cent,  of  sulphate  of  cinchonidine,  he  had  no  hesitation  in 
confirming  the  statement  made  by  Dr.  Hesse,  that  one  or  two 
recrystallizations,  carefully  and  skilfully  conducted,  would  give 
an  absolutely  pure  sulphate  of  quinine.  But  there  were  other 
kinds  to  be  met  with,  containing  as  much  as  5,  6,  8,  10  or  even  20 
per  cent,  of  sulphate  of  cinchonidine,  and  he  had  even  on  one 
occasion  found  60  per  cent.  Naturally  very  different  results  were 
obtained  from  such  substances,  and  perhaps  in  some  cases  five 
or  six,  or  even  twenty  recrystallizations  would  not  give  pure 
sulphate  of  quinine. 

Mr.  Williams  said,  some  time  ago  he  had  occasion  to  prepare,  if 
possible,  some  absolutely  pure  sulphate  of  quinine,  and  he  thought 
he  had  done  so,  but  he  found  one  difficulty  connected. with  it,  that 
as  it  became  pure  it  became  so  exceedingly  insoluble,  and  crystal- 
lized so  readily,  that  it  was  hardly  possible  to  filter  it.  He  did 
not  gather,  from  what  Dr.  Paul  had  said,  whether  that  was  due 
to  its  being  true  quinine,  or  whether  Mr.  Davies  had  observed 
the  same  thing  with  regard  to  true  sulphate  of  quinine.  He 
put  it  down  in  his  own  mind  as  being  a  proof  of  the  purity  of 
the  sulphate. 
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Mr.  A.  H.  Allen  wished  to  ask  Dr.  Paul  whether  he  had  made 
an  observation  of  the  specific  rotation  of  the  homoqmnine  from 
cuprea  bark,  so  that  one  might  have  an  idea  how  it  would  affect 
the  determination  of  sulphate  of  cinchonidine,  which  he  understood 
was  what  was  aimed  at  by  the  author  of  the  paper.  If  it  happened 
to  have  a  specific  rotation  identical  with,  or  very  similar  to,  that 
of  quinine,  its  presence  would  not  interfere  with  the  estimation  of 
the  cinchonidine. 

Dr.  Paul  said,  the  specific  rotatory  power  of  homoquinine  was 
different,  but  very  little  different,  from  that  of  quinine,  and  its 
presence  would  have  very  little  influence. 

Mr.  Davies,  in  reply,  said,  he  had  not  yet  given  any  important 
consideration  to  the  question  of  homoquinine,  his  object  being  to 
settle  this  question,  upon  which  some  very  high  authorities  differed, 
whether  or  not  it  was  possible  to  render  quinine  sulphate  pure  by 
crystallization  from  boiling  water.  He  assumed  that  if  a  substance 
gave  a  constant  rotation  after  two  or  three  recrystallizations  from 
boiling  water,  and,  further,  if  this  rotation  were  similar  to  that 
obtained  with  quinine  sulphate  prepared  by  a  totally  different 
process,  the  efficacy  of  which  to  purify  the  salt  was  admitted  by 
those  who  denied  that  mere  recrystallization  from  boiling  water  is 
effectual,  in  such  a  case  the  article  might  be  considered  to  be  pure. 
If  that  were  a  fair  assumption,  then  the  quinine  sulphate  he 
obtained  certainly  was  pure.  If  so,  then  a  question  arose  how  the 
results  compared  with  those  of  Dr.  Hesse,  who  gave  a  number 
considerably  lower  than  that  obtained  by  him  from  pure  quinine 
sulphate.  He  assumed  there  must  have  been  some  impurity  in 
Dr.  Hesse's,  but  if  any  other  explanation  could  be  given,  he  should 
be  glad  to  hear  it.  With  reference  to  Mr.  Williams's  question, 
he  found  the  solutions  were  very  difficult  indeed  to  filter.  They 
could  be  filtered  to  some  extent  by  using  a  hot-water  funnel,  and 
keeping  the  solution  very  hot,  but  it  was  still  a  very  difficult 
matter.  He  fortunately  found  there  was  no  necessity  to  filter 
the  solution  more  than  once;  for  after  that  he  succeeded,  by 
using  pure  water  and  quinine  which  had  already  passed  through 
the  process  of  filtration,  in  doing  without  subsequent  filtration. 
Sulphate  of  quinine  came  out  of  the  solution  with  very  great 
rapidity  as  soon  as  the  temperature  fell  to  anything  below  90°  C, 
and  a  solution  of  one  in  fifty  became  almost  solid. 

Dr.  Paul  said,  Mr.  Davies  had  not  quite  answered  his  question. 
He  should  like  to  point  out  this  simple  fact,  that  the  use  of  the 
polariscope  in  order  to  test  the  purity  of  sulphate  of  quinine  was 
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like  groping  in  tlie  dark.  If  you  had  a  mixture  of  a  dextro-  and 
a  laevo-rotatory  alkaloid,  you  might  get  any  kind  of  specific  rota- 
tory power  after  recrystallization,  but  it  meant  nothing  at  all — 
it  was  a  mere  delusion.  It  was  like  mixing  so  much  blue  with  so 
much  yellow,  and  when  you  saw  green  fancying  you  had  purity. 

Mr.  Davie s  said  he  had  come  to  an  entirely  different  conclusion 
to  Dr.  Paul,  with  all  respect  to  the  great  experience  he  had  had 
in  examining  these  alkaloids.  Assuming  for  the  sake  of  simplicity 
that  there  were  two  alkaloids  which  rotated  oppositely  dissolved 
in  a  certain  menstruum,  and  that  they  were  present  in  such  pro- 
portions that  the  rotatory  power  of  the  one  exactly  neutralized 
that  of  the  other,  under  these  circumstances  there  would  of  course 
be  no  rotation.  But  it  should  be  distinctly  understood  that  this 
would  be  the  case  only  when  this  particular  menstruum  was 
employed.  If,  for  instance,  this  were  diluted  acid  of  a  particular 
strength,  then,  though  no  rotation  was  observed  when  the  alka- 
loids were  dissolved  in  it,  a  very  distinct  rotation  would  be 
apparent  if  the  same  alkaloids,  in  precisely  the  same  proportion, 
were  dissolved  in  alcohol.  It  was  this  fact  that  rendered  it  per- 
fectly possible,  as  had  been  shown  by  Oudemans  and  others,  and 
re-stated  quite  recently  by  Koppeschaar,  to  examine  mixtures 
containing  three  alkaloids  with  a  very  fair  degree  of  accuracy. 
If  one  of  the  alkaloids  were  present  in  small  proportion,  a  very 
accurate  result  would  not  be  obtained,  but  even  then  they  might 
be  examined  with  a  fair  approximation  to  accuracy,  and  with 
results  that  proved  the  polariscope  to  be  an  instrument  of  very 
great  utility  in  the  hands  of  competent  observers. 


THE   INTERNATIONAL   PHARMACOPCEIA. 

The  President  then  said,  Dr.  Paul  had  placed  in  his  hands  a 
copy  of  the  proposed  International  Pharmacopoeia,  which  he  would 
ask  him  to  explain. 

Dr.  Paul  said,  he  had  taken  the  opportunity  of  placing  this  early 
copy  in  the  hands  of  the  President,  thinking  it  would  be  of  in- 
terest to  the  members  to  know  what  had  been  done  in  regard  to 
this  subject.  At  the  Congress  held  in  London  four  years  ago, 
a  commission  representing  all  the  nationalities  present  on  that 
occasion  was  appointed  and  empowered  to  draw  up  a  project  for 
an  International  Pharmacopoeia,  to  include  especially  potent 
preparations,  which  would  be  sufficiently  eclectic  in  character  to 
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satisfy  the  opinions  of  pharmacists  of  all  countries.  The  work 
had  been  carried  out  to  a  great  extent  by  Mr.  von  Waldheim,  of 
Vienna,  and  he  had  by  means  of  correspondence  with  other  mem- 
bers of  the  Committee  obtained  opinions  from  each  country  as  to 
the  class  of  preparations  and  the  number  which  ought  to  be 
included  in  an  International  Pharmacopoeia.  These  recommenda- 
tions and  lists,  after  a  certain  amount  of  consideration  and  boiling 
down,  had  been  embodied  in  this  publication,  which  it  was  thought 
would  satisfy  the  wishes  of  all  parties.  At  the  Congress  which 
had  just  been  held  in  Brussels  this  print  was  laid  on  the  table, 
and  in  the  course  of  the  proceedings  was  brought  before  the 
members  of  the  Congress.  The  result  was,  that  it  was  eventually 
approved  without  opposition,  but  not  without  a  certain  amount  of 
criticism.  Some  objection  was  taken  to  the  number  of  prepara- 
tions which  were  included,  this  being  done  notably  by  Mr. 
Greenish,  who  represented  England,  who  thought  the  number  was 
too  large  for  such  a  work.  However,  notwithstanding  that,  the 
project  was  adopted  or  ordered  to  be  published  in  accordance  with 
the  decisions  of  the  Congress  in  London,  at  the  expense  of  the 
different  countries  represented ;  and  in  the  course  of  a  short  time 
it  would  be  accessible  to  every  one.  The  question  might  be  asked, 
what  was  the  use  of  doing  this.  The  answer  was,  that  it  was 
intended  to  serve  as  a  guide  to  those  constructors  of  pharma- 
copoeias who  were  willing  to  be  guided.  Possibly  there  were 
some  who  were  outside  the  category,  but  there  were  a  great  many 
who  were  within  it;  and  he  might  refer  to  the  action  of  the 
Austrian  authorities,  who  had  actually  withheld  the  publication 
of  their  pharmacopoeia  until  a  decision  had  been  arrived  at  on 
this  document.  They  authorized  their  representative  at  the  late 
Congress  to  say  that  they  had  delayed  the  publication  in  order  to 
get  what  guidance  they  could  from  this  work.  As  an  illustration 
of  the  contents  of  this  work,  he  might  say  that  hydrocyanic  acid 
had  been  made  of  2  per  cent,  strength,  which  might  be  considered 
a  concession  to  English  usage.  There  were  a  great  many  other 
alterations  in  the  same  direction,  but  of  course  in  many  respects  it 
was  necessary  to  adopt  give-and-take  arrangements. 

Mr.  Umnet  said,  he  observed  that  in  this  International  Pharma- 
copceia  the  belladonna  plaster  was  directed  to  be  made  from  the 
leaves  (the  alcoholic  green  extract)  and  not  from  the  root. 

On  the  motion  of  the  President  a  vote  of  thanks  was  passed  to 
Dr.  Paul  for  his  interesting  communication,  and  the  Conference 
then  adjourned. 
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On  the  Conference  reassembling  on  Wednesday  morning,  the 
first  paper  read  was  on — 


THE  PRESENCE  OF  CERTAIN  METALLIC  IMPURITIES 

IN    THE   MATERIALS  EMPLOYED   IN 

THE    MANUFACTURE   OF   AERATED  WATERS. 

By  W.  Ivison  Macadam,  F.C.S.,  F.I.C., 

Lecturer  on  Chemistry,  School  of  Medicine,  and  Professor  of 
Chemistry,  New  Veterinary  College,  Edinburgh. 

From  time  to  time  attention  is  directed  in  our  societies  and 
journals  to  the  presence  of  more  or  less  injurious  proportions  of 
metallic  bodies,  generally  lead,  in  the  aerated  waters  which  now 
form  so  large  a  proportion  of  our  potable  waters.  The  sources 
from  which  such  impurities  can  be  obtained  have  been  fully  stated 
from  time  to  time  ;  but  even  after  the  floods  of  light  which  have 
been  poured  upon  the  subject,  the  darkness  intended  to  be  dis- 
pelled partially  remains.  Evidence  of  this  is  found  in  the  prose- 
cutions and  scares  which  every  now  and  again  appear  in  the 
columns  of  our  public  prints. 

The  sources  of  these  impurities  may  be  briefly  stated  as — 
1.  From  the  machinery  employed  to  generate  the  carbonic  acid 
gas  ;  2.  From  the  substances  used  to  compound  the  syrups  ;  and 
3.  From  the  vessels  for  the  storage  of  the  liquids  and  in  which 
the  waters  are  conveyed  to  the  public. 

1.  The  Machinery. — This  source  of  metallic  impurity  is  one 
which  has  almost,  if  not  entirely,  disappeared.  A  few  years  ago 
it  was  the  most  common  of  all  the  sources,  but  now-a-days  pollu- 
tion from  such  a  source  is  almost  impossible.  All  the  old  lead 
pipes  and  solderings  have  been  cleared  out,  and  only  block-tin  of 
the  most  pure  class,  and  silver-plated  fittings,  are  to  be  found  in 
our  first-class  workshops.  The  few  old  sets  of  apparatus  which 
may  be  now  in  use  in  out-of-the-way  localities  will  soon  be  swept 
away,  and  this  great  source  of  impurity  cease  to  be  possible. 

2.  The  Materials  used  to  Compound  the  Syrups. — This  source  of 
impurity  cannot  affect  plain  aerated  water ;  and,  from  the  purity  of 
all  the  samples  of  carbonates  of  soda  and  potash  examined,  does 
not  apply  to  soda  and  potash  water.  A  similar  remark  does  not 
hold  good  for  lemonade,  aerated  tonics,  etc. 

The  common  and  principal  ingredients  employed  for  compound- 
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ing  tlie  syrups  for  lemonade,  aerated  tonics,  etc.,  may  be  stated  as 
tartaric  and  citric  acids,  oil  of  lemons,  sugar,  etc. 

(a)  Tartaric  Acid. — On  submitting  a  number  of  samples  of  this 
acid  to  examination,  lead  was  almost  invariably  found  to  be  pre- 
sent.    Four  representative  samples  contained  as  below  : — 

Tartaric  Acid. 


Lead. 


Per  cent. 


0-02216 
0-01822 
0-02754 
0-01614 


Grains  per  lb. 


Equal  to  1  in 


1-5512 

1-2908 
1-9278 
1-1298 


4512 
5423 
3631 
6195 


These  four  results,  picked  at  random  from  a  series,  sufficiently 
illustrate  the  proportions  of  lead  to  be  found  in  the  ordinary  com- 
mercial acid,  as  supplied  to  the  aerated  water  manufacturer.  Why 
the  tartaric  acid  makers  cannot  eliminate  the  lead  from  the  acid, 
it  is  for  them  to  state.  Of  course  the  plant  may  require  pipes  for 
the  conveyance  of  steam  for  evaporation  or  crystallization,  but 
surely  some  other  material,  and  one  unacted  on  by  the  acid,  could 
be  employed. 

(h)  Citric  Acid. — The  preparation  of  this  acid  being  almost 
identical  to  that  of  tartaric  acid,  we  shall  be  prepared  for  similar 
impurities  in  the  finished  article,  and  our  expectations  are  not  dis- 
appointed, for  from  the  table  given  below  we  find  that  a  very  con- 
siderable proportion  of  lead  is  present  in  the  material. 

Citric  Acid. 


Lead. 

Per  cent. 

Grains  per  lb. 

Equal  to  1  in 

1  .     .     . 

2  .     .     . 

3  .     .     . 

4  .     .     . 

0-01108 
0-00432 
0-00104 
0-00158 

0-7756 
0-3024 
0-0728 
0-1106 

9025 
23148 
96153 
63291 

(c)  Oil  of  Lemons. — This  substance  frequently  contains  very 
considerable  quantities  of  lead  and  traces  of  copper.  The  source 
of  the  impurity  undoubtedly  lies  in  the  means  employed  for  the 
conveyance  of  the  material  to  market.  Metallic  cylinders,  lined 
frequently  with  lead  or  an  admixture  of  lead  and  tin,  are  the  usual 
vessels  employed,  and  probably  no  more  harmful   arrangement 
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could  be  devised.  The  fact  of  the  presence  of  the  Iming  of  lead 
or  lead  and  tin  alloy  is  sufficient  to  prove  that  the  exporters  are 
fully  aware  of  the  decided  action  of  the  commercial  oil  of  lemons 
upon  copper,  and  yet  how  often  do  we  find  that  these  very  coatings 
are  defective,  and  that  the  oil  finds  its  way  into  contact  with  the 
copper  of  the  cylinder.  More,  the  very  material  employed  to 
protect  the  copper  is  in  itself  dangerous  and  most  readily  acted 
upon  by  the  acids  contained  in  the  oil.  The  very  large  proportion 
of  lead  frequently  found  in  the  essential  oil  is  undoubtedly  one  of 
the  greatest  sources  of  metallic  impurity  in  aerated  waters.  Time 
after  time  has  attention  been  directed  to  this  source,  and  yet  I  find 
that  little  improvement  seems  to  be  made,  and  the  source  of 
impurity  continues.  During  this  past  summer  I  have  analysed 
several  bulk  samples  of  the  oil  as  supplied  to  a  large  wholesale 
manufacturer  of  syrups,  and  in  all  cases  lead  was  found  present. 
Why  metallic  vessels  are  supposed  to  be  essential  for  the  con- 
veyance of  this  oil  it  is  difficult  to  understand,  and  doubtless  the 
exporters  will  not  change  the  custom  unless  the  home  trade  makes 
a  firm  stand  and  determines  that  it  will  not  buy  oil  of  lemons 
unless  absolutely  free  from  metallic  impurity. 

Sugars. — The  varieties  of  sugar  employed  depend  upon  the  class 
of  beverage  to  be  sent  out.  Crushed  loaf  and  brown  sugars  fre- 
quently contain  lead  impurity.  The  average  proportion  of  lead 
present  in  brown  sugar  was  found  to  be  0'018  grain  per  lb.,  whilst 
in  loaf  sugar  the  amount  frequently  rose  to  0"456  grain  per  lb., 
and  in  crushed  sugar  to  0*064  grain  per  lb.  Here,  then,  we  find 
another  source  of  impurity  not  to  be  overlooked,  for  from  this 
source  alone  it  is  quite  possible  to  have  as  much  as  tq*^  of  a  grain 
of  lead  per  gallon  of  liquid  aerated  compound.  This  proportion  of 
y^gth  of  a  grain  of  lead  per  gallon  is  generally  admitted  to  be 
dangerous  to  health,  so  low  a  proportion  as  -g^th  of  a  grain  per 
gallon  being  considered  by  many  authorities  unsafe. 

Doubtless  many  here  present  may  look  upon  the  contents  of  this 
communication  as  the  sayings  of  an  alarmist,  but  such  is  not  the 
spirit  which  has  induced  the  author  to  indite  its  contents.  We 
all  know  very  well  that  without  knowledge  of  the  sources  of  our 
difficulties  we  may  unwittingly  fall  into  error,  and  the  intention 
of  all  such  communications  as  the  present  one  should  be  to  act  as 
guide-posts  on  a  way  by  no  means  so  easy  as  to  the  outside  public 
it  may  seem.  It  is  a  pity  that  adulteration  should  only  be  visited 
on  the  retailer,  who  too  often  is  merely  unwittingly  in  error.  Un- 
doubtedly something  requires  to  be  done  to  put  a  stop  to  those 
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sources  of  impurity;   and  if  attention  has  been  directed  to  the 
matter  the  author  will  feel  fully  rewarded. 


Mr.  Umnet  said  this  subject  was  by  no  means  a  novel  one,  for 
either  Mr.  Macadam,  or  his  father,  Dr.  Macadam,  wrote  upon  the 
same  subject  in  the  Pharmaceutical  Journal  ten  or  twelve  years 
ago,  and  the  statements  now  made  were  almost  identical  with 
those  then  put  forward.  Immediately  after  the  publication  of  that 
paper  he  (Mr.  Umney)  repeated  most  of  the  processes,  examined 
the  tartaric  acid,  citric  acid,  the  essence  of  lemon  of  commerce, 
and  sent  a  paper  to  the  Journal,  entitled  "  Lead  in  Aerated 
Waters"  (Fharm.  Journal,  Jan.  23,  1875).  They  were  all  inter- 
ested now — perhaps  more  than  they  were  ten  years  ago,  the 
consumption  of  aerated  waters  having  increased — in  the  produc- 
tion of  pure  beverages,  but  at  the  same  time  they  must  be  careful 
in  not  producing  a  scare ;  and  if  there  were  an  outcry  about  lead 
in  aerated  waters  the  public  would  be  very  much  alarmed.  He 
did  not  dispute  that  both  citric  and  tartaric  acid  contained  lead, 
for  citric  acid  was  all  made  in  leaden  plant,  and  he  had  been  told 
by  a  manufacturer  that  the  wear  and  tear  of  his  leaden  plant  cost 
him  a  considerable  sum  per  annum ;  but  his  experience  was,  that 
about  1  part  in  every  7000  was  the  proportion  in  which  lead  was 
contained  in  these  acids.  With  regard  to  essence  of  lemon,  perhaps 
Mr.  Macadam  was  not  thoroughly  acquainted  with  the  reasons  why 
exporters  put  lead  into  the  vessels  in  which  the  oil  of  lemon  was 
sent  from  Messina  and  Palermo  into  the  London  market.  It  was 
invariably  consigned  in  copper  canisters  made  very  thin,  probably 
not  more  than  sVnd  of  an  inch  in  thickness.  They  answered  the 
purpose  admirably,  but  in  order  to  give  strength  to  the  base  of 
the  canister,  lead  was  run  into  it.  He  had  examined  essence  of 
lemon,  and  had  found  lead  present,  but  the  proportion  was  almost 
infinitesimal,  and  when  one  remembered  the  very  minute  quantity 
of  essence  of  lemon  which  gave  the  flavouring  to  a  bottle  of  lemon- 
ade, he  thought  it  was  a  pity  to  raise  a  scare  by  saying  that  the 
essence  of  lemon  put  into  lemonade  contained  lead,  and  that, 
therefore,  the  public  health  would  be  thereby  injured.  At  the 
same  time,  he  did  not  want  it  thought  that  he  wished  in  any  way 
to  discourage  investigations  into  such  matters. 

Mr.  MacEwan  remarked  that,  taking  Mr.  Macadam's  own  figures, 
he  found  the  amount  of  lead  present  in  these  acids  was  about  3 
grs.  to  the  lb.,  and  taking  10  grs.  of  acid  to  the  bottle,  which  was 
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more  tliaii  was  generally  put  in,  that  would  give  Yio^^  ^^  ^  grain 
of  lead  to  the  bottle.  Any  one  who  knew  the  therapeutic  effect  of 
lead  would  know  what  effect  that  would  have  on  the  health  of  the 
community. 

Mr.  A.  H.  Allen  said  he  had  listened  with  interest  to  this  paper, 
and  to  the  remarks  made  by  Mr.  Umney,  and  was  much  inclined 
to  agree  with  the  latter  in  thinking  that,  although  these  traces 
of  lead  did  exist,  it  was  quite  possible  to  take  too  much  notice  of 
them,  the  proportion  per  bottle  being  so  very  minute.  Neverthe- 
less, the  course  of  lead  poisoning  was  very  obscure,  and,  though 
it  did  not  follow  that  every  one  who  took  minute  doses  of  lead 
continually  would  suffer  from  it,  still  one  person  in  one  hundred 
or  one  thousand  who  had  a  predisposition  to  assimilate  the  poison 
would  suffer ;  and  unfortunately  in  such  a  case  mischief  might  be 
done  before  they  were  aware  of  it.  It  was,  therefore,  desirable  as 
far  as  possible  to  eliminate  all  impurities.  He  was  not  prepared 
for  the  statement  that  essence  of  lemon  was  contaminated  with 
lead  to  the  extent  suggested,  but  there  was  another  source  of 
contamination  which  must  not  be  overlooked.  Many  aerated 
waters  were  made  with  the  phospho-citric  acid,  and  the  phos- 
phoric acid  with  which  that  was  prepared  was  apt  to  contain 
arsenic  if  not  very  carefully  made.  Whenever  lead  was  taken 
in  aerated  water  to  an  amount  which  would  be  injurious  when 
habitually  taken — and  of  course  it  was  only  in  such  cases  that 
there  was  any  possible  danger  arising — he  should  be  inclined  to 
say  that  means  ought  to  be  taken  to  avoid  it.  He  had  examined 
a  great  many  samples  of  aerated  water,  and  many  of  them  were 
wholly  free  from  any  contamination  by  lead  or  any  other  metallic 
impurity,  the  most  common  being  a  minute  trace  of  tin  or  copper 
There  were,  however,  certain  manufactories  still  existing,  pro- 
bably more  numerous  than  Dr.  Macadam  supposed,  where  leaden 
apparatus  was  still  used.  Still  the  great  majority  of  aerated 
waters  now  made,  notwithstanding  all  these  various  sources  of 
contamination,  were  perfectly  free  from  objectionable  metallic 
impurities.  Another  remarkable  thing  was,  that,  as  far  as  he 
was  aware,  no  case  had  been  recorded  of  lead  poisoning  having 
occurred  from  the  use  of  aerated  water,  although  there  were 
numerous  cases  of  ordinary  potable  water  producing  lead  poison- 
ing. Whether  this  was  because  people  did  not  habitually  take 
aerated  water  in  sufficiently  large  doses,  or  whether  the  association 
with  the  acid  caused  the  lead  to  be  eliminated  from  the  system 
more  rapidly,  he  could  not  say. 
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Dr.  Stevenson  ]VL\cadam,  being  the  author  of  the  former  paper 
on  this  subject,  referred  to  by  Mr.  Umney,  said  the  present  paper 
differed  materially  from  those  which  preceded  it,  in  being  much 
more  minute   in    its  character,   and   giving  much  more  detailed 
information.     With  regard  to  introducing  the  word  "  scare  "  into 
the  discussion,  he  thought  the  best  evidence  that  the  subject  still 
required  discussion,  was  the  fact  that  lead  was  still  found  in  some 
of  these  aerated  waters;  and  that  statement  was  really  borne  out 
by  Mr.  Umney,  who  informed  them  that  a  citric  acid  manufacturer 
actually  lost  some  lbs.  of  lead  per  annum  in  his  apparatus;  and  the 
question  naturally  arose,  Why  should  lead  be  employed  in  such  an 
apparatus  at  all  ?     One  object  of  the  paper  was,  to  impress  upon 
manufacturers  of  such  acids,  that  as  lead  was  found  in  the  acid 
-•supplied,  it  was  their  duty  to  prepare  those  acids  in  an  apparatus 
which  would  give  a  pure  product.     Mr.  McEwan  had  referred  to 
tlie  point  that  there  would  be  only  g^^oth  of  a  grain  of  lead  present 
in  a  bottle,  and  appeared  to  think  that  that  amount  was  compara- 
tively insignificant.     Dr.  Macadam  knew  very  well  that  the  large 
bulk  of  aerated  waters  now  sold  did  not  contain  lead,  but  if  they 
found  one  containing  so  much  as  -aio^^  of  a  grain  in  a  bottle,  it 
ivas  very  easy  to  make  a  calculation,  and  find  that  was  a  propor- 
tion of  about  -jV^li  of  ^  grain  to  a  gallon  of  water,  and  he  appre- 
liended  no  analytical  chemist  in  the  country  would  pass  a  water 
supply  to  be  used  as  a  beverage  which  contained  anything  like 
that  proportion  of  lead.     He  hoped,  therefore,  that  members  would 
look  at  this  matter  with  some  seriousness,  and  not  rest  satisfied 
until    the   objectionable   metal   was   eliminated   altogether    from 
aerated  waters. 

Dr.  Thresh  said,  during  the  last  year  or  two  he  had  had  con- 
siderable experience  in  examining  samples  of  aerated  water  for 
metallic  impurity,  and  also  in  examining  machinery  used  in  its 
manufacture ;  and  the  conclusions  he  arrived  at  were  almost  diame- 
trically opposed  to  those  arrived  at  by  Mr.  Macadam,  since  usually 
he  had  found  the  impurity  to  be  derived  from  the  machinery. 
Two  cases  recently  had  come  under  his  notice,  in  which  the  waters 
were  contaminated  with  metallic  impurities.  In  one  case  he  found 
ab)out  •!  grain  of  what  he  at  first  suspected  to  be  lead,  but  on 
further  examination  it  was  found  to  be  almost  entirely  copper. 
It  gave  him  great  trouble  to  discover  the  source  of  the  impurity . 
and  ultimately  he  foand  it  where  he  believed  it  had  never  been 
3uspected  before,  viz.,  in  the  neck  of  the  cylinder  in  which  the 
water  and  carbonic  acid  gas  were  agitated  together.     A  spindle 
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passed  througli  tliis  cylinder  on  wliich  a  fan  was  placed,  and  on 
taking  the  machinery  apart  it  was  found  that  where  the  spindle 
worked  there  had  been  considerable  friction  ;  and  on  putting  the 
finger  into  the  socket  a  perceptible  quantity  of  brass  was  removed 
on  the  end  of  the  finger.  Several  other  cylinders  were  taken  to 
pieces,  and  in  every  case  this  metallic  dust  could  be  scraped  out. 
This  source  of  contamination  was  removed  by  putting  a  piece  of 
block  tin  at  the  end  of  the  spindle.  In  the  other  case  in  which 
lead  was  found  in  water,  he  examined  all  the  materials  employed, 
prepared  the  water  in  different  ways,  and  ultimately  found  the 
lead  was  derived  from  the  so-called  "  tin  "  coating  on  the  inside  of 
the  cylinder.  He  never  found  as  much  as  3  grains  of  lead  in  1  lb. 
of  citric  acid,  and  he  believed  1|  grain  to  be  the  maximum.  Now, 
as  about  2  ozs.  of  citric  acid  are  put  to  1  gallon  of  syrup,  and  IJ 
oz.  of  this  used  to  a  bottle  of  mineral  water,  the  amount  of  lead 
would  be  exceedingly  small.  He  might  say,  however,  that  if 
makers  of  mineral  waters  were  careful,  and  obtained  their  citric 
acid  from  proper  sources,  there  was  no  difficulty  in  getting  it  con- 
taining so  slight  a  trace  of  lead  that  it  was  only  by  the  most 
delicate  tests  that  it  could  be  detected  in  the  water  made  there- 
from. It  was  evident,  therefore,  that  even  by  using  leaden  vessels 
citric  acid  could  be  prepared  containing  a  very  minute  trace  of 
lead.  He  had  never  quantitatively  examined  oil  of  lemons,  for, 
though  he  knew  it  occasionally  contained  a  little  lead,  it  never 
struck  him  that  the  quantity  was  large  enough  to  require  con- 
sideration, as  very  rarely  more  than  J  a  drachm  was  used  to  a 
gallon  of  syrup  ;  so  that  even  if  it  contained  2  or  3  grains  of  lead 
per  lb.,  the  amount  introduced  from  that  source  would  be  in- 
finitesimal. 

Mr.  A.  H.  Allen  said,  he  had  found  a  syrup  containing  2  grains 
of  lead  and  2  grains  of  copper  per  gallon,  but  probably  that  was 
due  to  its  being  prepared  in  a  metallic  vessel. 

Mr.  DoTT  said,  he  had  had  some  experience  in  making  aerated 
waters.  When  the  plant  was  fitted  up  it  was  supplied  with  cisterns 
of  copper  coated  with  tin ;  but  he  found  if  the  water  remained  for 
any  time  in  the  cistern  there  was  a  distinct  deposit  which  pro- 
duced a  cloudiness  in  the  water,  and  when  examined  there  was 
found  to  be  oxide  of  tin.  A  little  investigation  convinced  him 
that  this  was  due  to  galvanic  action.  This  had  some  bearing  on 
the  subject  of  tinned  vessels.  At  the  last  Conference  meeting 
there  was  a  paper  on  the  subject  of  the  rapid  wearing  away  of  tin 
in  copper  evaporating  vessels  ;   and  it  was  evident  that  if  once  the 
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tin  got  removed  so  as  to  expose  the  copper,  a  galvanic  action 
would  be  set  up,  and  the  wearing  away  would  take  place  very 
rapidly. 

Mr.  Macadam,  in  reply,  said,  the  processes  by  which  the  amount 
of  lead  could  be  estimated  might  be  either  that  of  direct  charring 
or  of  charring  with  nitrate  of  potash,  in  which  case  the  nitrate  of 
potash  required  to^be  [first  carefully  examined.  He  thought  the 
strictures  passed  on  the  paper  were  sufficient  to  show  the  import- 
ance of  the  subject,  and  to  prove  that  whilst  it  was  not  the  desire 
of  any  one,  certainly  not  of  himself,  to  raise  a  scare,  there  was  still 
some  reason  why  the  manufacturers  of  aerated  waters  should  look 
to  the  materials  they  employed.  The  instance  Mr.  Umney  had 
given  with  regard  to  the  leaden  plant  used  in  the  manufacture 
of  citric  acid,  was  quite  sufficient  to  show  that  a  certain  amount 
of  lead  was  present  in  the  citric  acid  of  commerce.  'No  one  could 
contend  that  this  was  desirable.  With  regard  to  essence  of  lemon, 
why  was  it  necessary  to  send  it  in  copper  vessels  at  all?  He 
admitted,  that  if  manufacturers  would  insist  on  using  copper 
canisters,  they  must  [be  bolstered  up  in  some  way,  but  why  not 
strengthen  them  with  something  else,  or  employ  glazed  [earthen- 
ware ?  Mr.  MacEwan's  proportions  were,  of  course,  given  as  the 
proportion  of  citric  acid  per  gallon,  but  in  a  previous  communica- 
tion it  was  stated  that  the  proportions  were  these.  Taking  the 
materials  necessary  for  eighteen  dozen  of  lemonade,  there  were 
employed  for  that  purpose  14  pounds  of  crushed  sugar,  the 
quantity  of  lead  in  which  equalled  '896  gr. ;  6  drs.  oil  of  lemon, 
which  contained  '36  gr.  of  lead ;  2 J  ozs.  of  tartaric  acid,  contain- 
ing '23  gr.  of  lead ;  and  2|-  ozs.  of  citric  acid,  containing  "004  gr. 
of  lead.  That  gave  a  total  of  1"49  grs.  of  lead,  and  that  when 
calculated  to  the  gallon,  gave  1*36.  Those  were  the  figures 
previously  given,  and  he  had  not  repeated  them  in  this  paper 
because  it  was  only  those  who  did  not  take  proper  precautions 
who  were  liable  to  have  these  impurities,  and  he  thought  it  un- 
necessary to  make  a  statement  which  might  appear  as  if  intended 
to  convey  the  belief  that  all  aerated  waters  were  thus  contamin- 
ated. The  difficulty,  as  Mr.  Allen  put  it,  was,  that  while  you 
might  analyse  many  samples  and  find  no  lead,  sometimes  you  did 
find  it.  Now,  though  the  proportion  might  not  be  sufficient  to 
cause  lead  poisoning,  that  was  not  altogether  what  the  manufac- 
turer ought  to  look  at.  He  was  liable  to  be  called  up,  under  the 
Adulteration  Act,  for^having  lead  present  in  his  water  ;7and  if 
such  a  thing  occurred  there  was  no  necessity  to  prove  that  there 
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was  snch  a  proportion  as  would  cause  damage.  The  aerated 
water  was  bound  to  contain  no  lead.  There  could  be  no  doubt 
that  if  galvanic  action  were  once  set  up,  it  Avould  proceed  rapidly, 
and  in  his  opinion  if  copper  plant  were  used  it  should  be  coated 
with  silver. 

Mr.  CoNROY  said,  there  was  one  point  arising  out  of  the  facts 
just  mentioned,  on  which  he  should  like  to  ask  a  question.  It 
never  came  to  his  knowledge  before,  that  sugar  contained  lead, 
but  it  now  appeared  that  the  crushed  sugar  contained  most  lead. 
He  understood  by  crushed  sugar  ordinary  loaf  sugar  broken  down, 
but  there  was  also  an  article  known  as  Dutch  crushed  sugar,  and 
he  wished  to  know  if  that  was  what  was  intended. 

Mr.  Macadam  said  he  referred  to  Dutch  crushed  sugar,  in  contrast 
to  sugar  sif tings. 

Mr.  Umney  said  the  makers  of  citric  acid  in  the  United  Kingdom 
could  be  counted  on  the  fingers  of  one  hand;  and  the  author  of 
this  paper  could,  therefore,  if  he  desired  it,  very  soon  find  out 
where  the  contamination  arose. 


The  President,  in  proposing  a  vote  of  thanks  to  Mr.  Macadam, 
said,  he  thought  this  subject  had  been  threshed  out  and  satisfac- 
torily settled  some  years  ago ;  and  he  was  somewhat  pleased  to 
find  that  it  had  been  settled  so  far  satisfactorily,  that  the  chief 
source  of  impurity  had  now  ceased  to  operate,  viz.,  the  leaden 
plant.  On  the  other  hand,  there  was  no  doubt  that  if  lead  existed 
even  to  the  extent  of  1  gr.,  IJ  or  2  grs.  to  1  lb.  of  tartaric  or  citric 
acid,  it  should  be  stopped.  With  reference  to  what  had  been  said 
about  a  scare,  he  was  not  aware  that  there  was  any  way  of  stop- 
ping such  things  without  raising  a  scare,  for  public  discussion 
was  the  only  way  to  secure  the  end  desired. 


The  next  paper  read  was  on — 

ANALYSES   OF   TARTAR   EMETIC. 
By  Alfred  H.  Jackson,  B.Sc,  F.C.S., 

Associate  of  Owens  College,  Manchester. 

This  examination  of  commercial  tartar  emetic  was  begun  in 
response  to  one  of  the  questions  on  the  Conference  Blue  List. 
The  samples  were  all  obtained  from  Manchester  houses. 

Methods  of  Analysis. — The  antimony  was  precipitated  by  passing 
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sulphuretted  hydrogen  through  a  warm  solution  of  tartar  emetic 
(acidulated  with  hydrochloric  and  tartaric  acids),  dried  at  a  tem- 
perature of  100°  C,  and  weighed  on  a  constant  filter  paper.  The 
results  were  a  trifle  too  high,  owing  to  separation  of  sulphur. 
Another  method  used  was  to  precipitate  the  antimony  as  Sbg  O3 
with  ammonia,  and  weigh  on  a  constant  filter  paper  ;  the  results 
were  a  trifle  lower  than  by  the  Sbo  S3  method,  though  concordant, 
although  Sbg  O3  is  slightly  soluble  in  ammoniacal  solutions. 

The  potassium  was  estimated  by  boiling  the  filtrate  from  the 
Sb2  O3  determination,  until  all  the  ammonia  was  expelled  ;  then 
sulphuric  acid  was  added,  the  solution  of  potassium  sulphate,  etc., 
boiled  to  dryness,  and  ignited  to  burn  away  all  the  tartaric  acid, 
the  residue  was  sulphate  of  potassium.  Precipitation  of  the  potas- 
sium as  the  double  chloride  of  potassium  and  platinum  was  tried, 
but  the  platinum  salt  was  reduced  by  the  tartaric  acid. 

The  tartaric  acid  was  estimated  by  first  removing  the  antimony 
with  ammonia,  and  then  adding  calcium  chloride.  In  those  cases 
where  a  sulphate  was  present  it  was  precipitated  with  barium 
chloride,  any  tartrate  removed  by  washing  with  hydrochloric  acid, 
and  the  tartrate  estimated  in  the  filtrate  with  calcium  chloride. 

Analysis  of  the  Samples. — Theoretically,  tartar  emetic  has  the 
formula  K  Sb  0  C4  H^  Og,  Hg  0,  and  contains  35*56  per  cent,  of  an- 
timony, 4"66  per  cent,  of  oxygen  connected  to  the  antimony,  11'37 
per  cent,  of  potassium,  43"  14  per  cent,  of  the  tartrate  radical 
(C4  H^Og),  and  5"24  per  cent,  of  water.  It  yields  a  precipitate  of 
49-62  per  cent,  of  Sbo  S3. 

The  first  sample  was  got  from  a  retail  pharmaceutical 
chemist : — 

1.  '6056  gram  of  this  tartar  emetic  yielded  '6645  gram  of  SbgOs, 
which  is  equal  to  34*5  per  cent,  of  Sb. 

2.  -0685  gram  of  this  tartar  emetic  yielded  '8525  gram  of  Sb2  03, 
which  is  equal  to  34*43  per  cent,  of  Sb. 

Two  determinations  of  the  Sbg  S3,  gave  50*8  per  cent,  and  50'85 
per  cent,  respectively,  the  mean  of  whicji,  50*825  per  cent.,  is  equal 
to  36*42  per  cent.  Sb,  which  is  too  high. 

The  second  sample  was  got  from  a  wholesale  pharmaceutical 
chemist : — 

2*761  grams  of  this  tartar  emetic  gave  1'144  grams  of  SbgOs, 
which  is  equal  to  34*6  per  cent,  of  Sb. 

When  precipitated  with  Hg  S  this  sample  yielded  50*07  per  cent. 
Sbg  S3,  which  is  equal  to  35*88  per  cent.  Sb,  nearly  the  theoretical 
amount. 
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Tlie  tliird  sample  was  got  from  a  calico  printer  : — 

2*29  grams  gave  '553  of  Sb2  O3,  equal  to  20"1  per  cent,  of  Sb. 

3"089o  grams  gave  •7415  gram  of  Sbg  O3,  equal  to  20*05  per  cent, 
of  Sb. 

The  mean  of  these  two  determinations,  20*07  per  cent,  of  Sb,  is 
equal  to  56*44  per  cent,  tartar  emetic. 

3"0895  grams  gave  1"701  of  Ba  S  O4,  which  is  equal  to  41*15  per 
cent,  of  Kg  S  0^. 

The  fourth  sample  was  from  a  drysalter  : — 

1*6935  grams  of  the  sample  yielded  '3085  gram  of  Sbg  O3,  which 
is  equal  to  15*22  per  cent,  of  Sb,  or  to  42*8  per  cent,  of  tartar 
emetic. 

2*11  grams  yielded  1*5925  grams  of  Ba  S  O4,  which  is  equal  to 
the  sulphuric  acid  in  1*1892  grams  of  Kg  S  O4,  which  would  repre- 
sent 56*36  per  cent,  of  potassium  sulphate. 

The  fifth  sample  was  supplied  by  one  of  the  largest  chemical 
houses  in  the  kingdom  : — 

1*346  grams  of  it  yielded '1795  gram  of  SbgOg,  which  is  equal 
to  11*14  per  cent,  of  Sb. 

1*838  grams  of  it  yielded  '235  gi-am  of  Sbg  O3,  which  is  equal  to 
10*68  per  cent,  of  Sb. 

The  mean  of  these  two  analyses  is  10*91  per  cent,  of  Sb,  which 
corresponds  to  30*68  per  cent,  of  tartar  emetic. 

1*346  grams  of  this  sample  gave  a  precipitate  of  1*253  grams  of 
Ba  S  O4,  which  corresponds  to  69*52  per  cent,  of  Kg  S  O4. 

The  sixth  sample  was  procured  from  another  chemical 
merchant : — 

1*8075  grams  yielded  '2955  of  Sbg  O3,  equivalent  to  13*66  per 
cent,  of  Sb,  corresponding  to  38*41  per  cent,  of  tartar  emetic. 

1*8075  grams  on  treatment  with  Ba  Clg  yielded  1*49  grams  of 
Ba  S  O4,  which  corresponds  to  61*5  per  cent,  of  Kg  S  O4. 

The  seventh  sample  was  sent  in  by  an  old  firm  of  drysalters 
and  indigo  merchants. 

3*088  grams  yielded  '6585  gram  of  Sbg  O3,  equivalent  to  17*7  per 
cent,  of  Sb,  which  corresponds  to  49*7  per  cent,  of  tartar  emetic. 

1*835  grams  furnished  the  acidulous  radical  in  1*231  grams  of 
Ba  S  O4,  which  is  equivalent  to  *919  gram  of  Kg  S  O4,  and  corres- 
ponds to  50*09  per  cent,  of  Kg  S  O4. 

Results. — The  two  samples  supplied  by  pharmacists  were  not 
adulterated;  the  five  samples,  got  from  chemical  merchants,  etc., 
were  adulterated  with  sulphate  of  potassium  in  quantities  varying 
from  40  to  70  per  cent. 
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When  the  percentage  of  tartar  emetic  in  a  commercial  sample 
thereof  may  vary  from  30  to  60,  and  when  every  sample  of  the 
commercial  article  is  found  to  be  adulterated,  it  shows  that  the 
services  of  a  chemist  cannot  be  wisely  ignored  by  users  of  commer- 
cial chemicals.  At  the  same  time  it  must  be  gratifying  to  a 
meeting  of  pharmacists  to  have  another  evidence  of  the  purity  of 
the  articles  used  by  them. 

In  conclusion,  I  have  the  pleasure  of  mentioning  the  help  ren- 
dered, in  carrying  out  these  analyses,  by  my  assistant,  Mr.  G. 
Higginbottom. 


Dr.  Stevenson  Macadam  said,  he  had  had  considerable  experience 
of  tartar  emetic  for  thirty  years,  and  he  had  not  found  it  adul- 
terated with  sulphate  of  potash.  That  showed  that  a  considerable 
proportion  of  tartar  emetic  was  free  from  this  contamination. 
The  question  was  of  great  importance,  for  the  presence  of  sulphate 
of  potash  would  be  very  serious. 

Mr.  Umney  remarked,  that  as  Mr.  Jackson  had  only  read  an  ab- 
stract of  the  paper,  one  could  riot  discuss  the  details ;  but  he  knew 
there  had  been  an  intimation  in  some  of  the  Continental  papers  of 
the  presence  of  a  body  which  might  be  called  tartar  emetic,  but 
which  was  not  tartar  emetic  at  all.  It  contained  no  tartar,  but 
was  a  double  oxalate  of  antimony  and  potash,  and  was  used  largely 
in  the  arts.  His  own  impression  was,  that  the  tartar  emetic  of 
pharmacy  would  be  found  to  be  medicinally  pure — he  would  not 
say  chemically  pure,  because  substances  answering  this  description 
were  difficult  to  obtain ;  but  it  would  contain  probably  99*5  per 
cent,  of  real  tartar  emetic. 

Mr.  Williams  said,  this  double  oxalate  of  potassium  and  anti- 
mony, just  referred  to,  had  now  been  used  for  some  two  or  two 
and  a  half  years,  especially  in  calico  printing,  there  being  a  great 
question  whether  it  was  more  economical  to  use  it  than  the  tartaric 
compound.  It  was  not  sold  in  the  sense  of  being  an  adulterated 
article,  but  as  a  new  form  that  was  better  adapted  for  the  purpose 
of  calico  printing,  and  it  was  claimed  for  it  that  a  lower  tempera- 
ture could  be  employed  in  the  cylinders  over  which  the  material 
passed,  in  order  to  effect  the  reaction  on  the  dyeing  material. 
However,  from  information  he  had  received  about  two  months  ago, 
he  believed  calico  printers  were  coming  to  the  conclusion  that 
there  was  no  real  economy  in  its  use,  and  probably  not  much 
more  would  be  heard  of  it. 
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Mr.  A.  H.  Allen  said  lie  was  just  rising  to  speak  of  this  double 
oxalate  when  Mr.  Williams  did  so.  At  the  same  time  he  did  not 
see  what  it  had  to  do  with  the  paper,  if  the  author  were  quite  sure 
that  it  was  sulphate  of  potassium  he  found,  and  not  oxalate.  If 
from  the  way  in  which  he  found  the  sulphate  it  was  evident  that 
he  had  not  been  mistaken,  this  question  of  the  double  oxalate 
ought  not  to  come  into  the  discussion. 

Mr.  Jackson  said  he  scarcely  thought  this  substance  could  be  the 
double  oxalate,  because  the  quantities  of  antimony  varied  so  much 
in  the  different  samples.  If  the  samples  had  been  a  double  oxalate 
of  course  the  quantity  of  antimony  would  have  been  the  same  all 
through,  but  they  varied  very  widely,  and  so  also  did  the  per- 
centages of  potassium  and  of  sulphuric  acid.  It  all  went  to  show 
that  it  was  a  substance  put  in  purposely,  and  not  one  definite 
substance  mistaken  for  another.  His  method  of  estimating  the 
sulphate  was  by  removing  the  antimony  first,  then  precipitating 
the  filtrate  with  barium  chloride,  washing  with  hydrochloric  acid 
to  remove  barium  tartrate,  or  any  other  salt  than  barium  sulphate, 
and  igniting  the  washed  precipitate  of  barium  sulphate. 

Mr.  Allan  asked  how  the  antimony  was  separated. 

Mr.  Jackson  said,  with  ammonia  in  some  cases,  with  sulphuretted 
hydrogen  in  others,  and  in  many  cases  with  both. 

The  President,  in  proposing  a  vote  of  thanks  to  Mr.  Jackson, 
said  it  was  very  satisfactory  to  know  that  these  articles  were  not 
found  in  any  chemist's  place.  It  was  evident  that  there  were 
substitutes  for  tartar  emetic,  and  they  might  answer  the  purpose 
for  which  it  was  required. 

The  following  three  papers  were  then  read  and  discussed  to- 
gether— 

THE   DETEHMINATION   OF   ETHYL   NITRITE   AND  ^ 
THE  CHANGE  UNDERGONE  BY  THE  SPIRIT 
OF  NITROUS  ETHER  ON  KEEPING. 

By  Alfred  H.  Allen.  '  ■  ,  •/  ,  y 

Since  the  communication  of  my  article  on  the  estimation  of  ethyl 
nitrite,  published  in  the  Pharmaceutical  Journal  for  February,  21, 
1885,  p.  673,  I  have  had  much  larger  experience  in  the  use  of  the 
process  then  described  by  me,  and  have  had  the  opportunity  of 
comparing  my  results  with  those  of  others  who  have  adopted  the 
method  then  recommended. 
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It  will  be  in  the  memory  of  the  members  of  the  Conference  that 
the  process  in  question  consisted  in  introducing  5  c.c.  of  the 
sample  of  spirit  of  nitrous  ether  to  be  tested  into  the  closed  limb 
of  a  nitrometer  previously  filled  with  brine,  and  then  allowing 
5  c.c.  of  a  strong  solution  of  iodide  of  potassium  to  enter  through 
the  tap.  This  was  followed  by  about  5  c.c.  of  dilute  sulphuric 
acid,  and  the  reagents  were  brought  into  intimate  contact  with  the 
spirit  floating  on  the  brine  by  vigorous  transverse  agitation  of  the 
tube,  when  in  a  few  minutes  an  amount  of  nitric  oxide  gas  was 
liberated,  which  by  a  simple  calculation  could  be  expressed  in 
terms  of  ethyl  nitrite,  without  any  correction  for  pressure  and 
temperature  being  requisite,  except  in  cases  where  great  accuracy 
was  aimed  at. 

The  measurement  of  the  nitric  oxide  liberated  from  a  sample  is 
adopted  in  the  new  edition  of  the  British  Pharmacopoeia  for  the 
assay  of  the  spirit  of  nitrous  ether,  which  is  said  to  give  seven 
times  its  measure  of  gas  when  freshly  prepared,  and  not  much  less 
than  five  volumes  after  being  kept  for  some  time.  Seven  measures 
of  nitric  oxide  correspond  to  about  2*7  per  cent,  of  real  ethyl  nitrite, 
and  five  measures  to  nearly  1*9  per  cent.  These  figures  represent 
the  richness  of  a  spirit  of  fairly  good  quality  ;  but  recent  experience 
has  shown  that  numerous  specimens  of  spirit  of  nitrous  ether, 
B.P.,  are  to  be  met  with,  which,  when  freshly  made,  contain  as 
much  as  4  per  cent,  of  ethyl  nitrite,  and  hence  evolve  an  incon- 
veniently large  volume  of  gas  if  5  c.c.  of  the  sample  be  employed 
for  the  assay.  Of  course  the  obvious  remedy,  when  dealing  with 
such  specimens,  is  to  use  only  2^  c.c,  and  modify  the  calculation 
accordingly. 

Mr.  D.  B.  Dott  has  suggested  that  the  results  obtained  with  the 
nitrometer  are  somewhat  in  excess  of  the  truth,  owing  to  the 
alcohol  and  aldehyde  having  a  sensible  vapour-tension  at  the 
ordinary  temperature,  and  hence  tending  to  increase  the  volume  of 
gas  obtained.  With  a  view  to  see  how  far  this  objection  was  a 
valid  one,  I  made  some  experiments,  of  which  the  following  were 
the  most  satisfactory  : — 

A  quantity  of  air  was  confined  in  a  nitrometer  over  mercury, 
and  5  c.c.  of  spirit  of  nitrous  ether  introduced,  when,  as  might  be 
expected,  a  very  considerable  increase  in  the  volume  of  gas  occurred. 
On  substituting  brine  for  mercury,  the  increase  of  volume  was  still 
notable,  though  much  less  than  in  the  previous  case.  There  can 
be  no  doubt  that  the  increase  in  these  experiments  was  chiefly  due 
to  the  vapour-tension  of  the  nitrous  ether ;  and  as  this  would  all 
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be  destroyed  by  the  action  of  potassium  iodide,  it  would  not  be 
present  in  actual  practice.  On  the  other  hand,  any  aldehyde  con- 
tained in  the  sample  would  survive  the  treatment,  and  the  tension 
of  its  vapour  must  be  taken  into  account.  I,  therefore,  prepared 
some  aldehyde  and  dissolved  it  in  rectified  spirit  to  form  a  5  per 
cent,  solution.  This  was  then  introduced  into  the  nitrometer 
filled  with  brine,  and  which  already  contained  25*25  c.c,  of  air. 
After  adding  the  alcoholic  solution  of  aldehyde  and  agitating,  the 
air  increased  in  volume  to  27  c.c,  which  was  reduced  to  26'75  c.c. 
after  shaking  with  potassium  iodide  solution  containing  free  iodine, 
and  to  26*5  c.c.  after  shaking  with  dilute  sulphuric  acid.  The 
difference  between  this  last  volume  and  that  of  the  air  originally 
present,  is  1*25  c.c,  which  I  took  to  be  the  error  due  to  the  tension 
of  the  vapour  of  aldehyde  and  alcohol.  The  error  is  not  a  very 
serious  one,  and  in  practice  is  probably  less  than  the  foregoing 
experiment  indicates,  but  it  should  not  be  lost  sight  of.  It  so 
happens  that  it  counteracts  the  correction  of  1*5  c.c.  for  solubility 
of  the  nitric  oxide,  which,  in  my  former  paper,  I  recommended 
should  be  made.  If  this  correction  be  omitted,  the  volume  of  gas 
actually  obtained  will  represent  the  nitric  oxide  liberated,  within 
the  limits  of  accuracy  of  which  the  process  is  capable. 

Mr.  F.  W.  Pittuck  informs  me  that  he  has  substituted  mercury 
for  the  brine  employed  by  me,  but  considers  the  change  no 
improvement.  He  has  also  assayed  a  number  of  samples  both  by 
Eykman's  process  and  the  nitrometer  method,  and  finds  the  results 
to  agree  closely,  as  is  apparent  from  the  following  figures  obtained 
by  him : — 

Sample. 

A     . 

B     . 

C      . 

D     . 

E     . 

F     . 

G    . 

With  a  single  exception,  all  those  who  have  communicated  to 
me  their  experience  of  the  nitrometer-process  for  estimating  ethyl 
nitrite,  have  expressed  themselves  very  favourably  respecting  its 
accuracy ;  but  one  gentleman  has  observed  a  very  curious  fact 
respecting  its  working.  He  states,  that  if  a  sample  of  spirit  gives 
30  c.c.  of  gas  in  its  undiluted  condition,  it  gives  considerably  short 
of  15  c.c.  if  previously  diluted  with  its  own  volume  of  alcohol  and 
5  c.c  taken  for  the  experiment  as  before.     This  difference  I  have 

H    H 


Ethyl  nitrite,  per  cent. 
Eykman.  Allen. 

1-68        .         .         .        1-75 


1-80 

1-86 

•89 

•90 

•58 

•62 

1-10 

118 

•48 

•50 

•35 

•36 
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since  myself  observed  to  occur  in  certain  cases,  and  for  a  time  was 

much  puzzled  to  account  for  it.     I  believed  that  I  had  traced  it  to 

an  impurity  present  in  certain  specimens  of  rectified  spirit,  for  T 

found   the    discrepancy  wholly   disappeared    when    I   employed 

specially  purified  spirit  for  the  purpose ;  but  I  now  believe  the 

anomaly   to   have  been   chiefly  due  to  the  length  of  time  which 

happened  to  elapse  between  the  preparation  of  the  diluted  spirit 

and  the  testing  of  it.     Since  then  I    have   made   a   number   of 

experiments  with  a  view  of  ascertaining  the  rate  at  which  the  B.P. 

spirit  changes  on  keeping,  and  the  manner  in  which  the  rate  of 

change  is  affected  by  diluting  it  with  rectified  spirit  and  with 

water.     The  results  are  somewhat  startling. 

A  sample  of  spirit  of  nitrous  ether,  B.P.,  of  Howard's  make,  was 

diluted  with  an  equal  measure  of  rectified  spirit  and  the  mixture 

analysed  by  the  nitrometer  three  times  during  a  hot  day  in  July, 

with  the  following  results : — 

C.c.  of  gas. 
Original  spirit  gave   .        .        .        39-3       =89-3 


1.  Diluted 

2. 

3. 


18-0  X  2  =  36-0 
16-4  X  2  =  32-8 
15-7  X  2=^31-4 


The  same  sample  of  B.P.  spirit  was  then  mixed  with  an  equal 
measure  of  water ^  and  the  mixture  analysed  as  before,  the  tempera- 
ture of  the  room  being  80°  F.  '•     "  ^ 

c.c.  of  gas.  '"v:* .'}';..' 

Original  sample  gave .        .        .        39-3       =39-3 

1.  Diluted  „  ...        14-7x2  =  29-4 

2.  „  „  .        .        .        13-0x2  =  26-0 

3.  „  „  .        .        .  8-9x2  =  17-8 

On  making  a  similar  mixture  on  the  following  day,  14*  1  and 
8'4i  c.c.  of  gas  were  obtained. 

Another  mixture  of  a  sample  of  spirit  of  nitrous  ether  with  an 
equal  measure  of  water  was  now  made,  and,  after  some  delay,  the 
mixture  was  analysed  nine  times  in  succession  during  the  afternoon 
of  a  hot  day  in  July. 

^°-  ^^  ,  '  c.c.  of  gas. 

experiment.  ^ 

1  .  .  .  .        ...        .        .  6-5 

^  .,••-'■   ■        2  .  .  -.-■  -  .•  ■--.•    ■■•-.      ■-.  :■•.■■•    ■•  6-2 

3  .  .  .  ,  .....        .6-0 

4  .  .  .        .     , 5-0 

5  .  .  .  .  .        .        .        .        .  4-7 

6  .  .  .  ...  .        .        .  4-2 

7  .  .  .  .  .        .    *  ;  '    '.     ^  40 

8  .  .  .  .   •■    .  '•'  I     '  V-       .  ,•■  .  2-5 
9 .  .  2-3 
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A  similar  series  of  experiments  gave  the  following  results. 
1^0.  1  was  made  immediately  after  the  addition  of  the  water  to  the 
sample  of  spirit,  and  the  others  followed  at  intervals  of  half  an 
hour. 


Original  sample  gave   . 

C.c.  of  gas. 

23-0       =23-0 

1.  Diluted 

9-7  X  2  =  19-4 

2.          „               „            .         . 

9-0x2  =  18-0 

3.          „               „            .         . 

8-1x2  =  16-2 

4.          „               „            .         . 

7-5x2  =  150 

5.          „               „           .        . 

6-7x2  =  13-4 

6.          „              „           .        . 

5-6x2  =  11-2 

7. 

4-0x2=  8-0 

The  rapid  deterioration  of  the  spirit  of  nitrous  ether  observed  in 
the  foregoing  experiments  was  suspected  to  be  due  in  some 
measure  to  the  direct  loss  of  ethyl  nitrite  by  evaporation,  an 
unknown  proportion  of  the  total  change  being  due  to  actual  de- 
composition. 

To  eliminate  the  loss  from  evaporation,  another  set  of  experi- 
ments was  made  with  a  mixture  of  3  measures  of  water  with  1  of 
spirit  of  nitrous  ether  contained  in  a  Mohr's  burette,  through  the 
tap  of  which  the  quantity  necessary  for  the  assay  (10  c.c.)  was 
withdrawn  every  half  hour.  The  top  of  the  burette  was  closed  by 
a  perforated  cork,  to  which  an  arrangement  was  attached  by  which 
the  air  that  entered  the  burette  was  caused  to  bubble  through 
spirit  of  nitrous  ether  contained  in  a  small  tube. 


C.c.  of  gas 

2-5  c.c.  of  the  original  sample  gave    .     . 

10-9 

1.  10  c.c  of  the  diluted  sample  gave      .    . 

8-0 

^'        »>                      >»                 j>         •    • 

7-8 

3. 

7-6 

4. 

,                 •      j>                 )>         •     • 

7-2 

5. 

■  .HI  J      »,)^1    1 

6-8 

6. 

,     '     '  ■   ■■    ^,               ,,        .    . 

6-6 

7. 

6-2 

8. 

»                           >)                     »>;•.• 

6-0 

The  following  figures  show  the  rate  of  decomposition  of  various 
commercial  samples  of  spirit  of  nitrous  ether  under  ordinary  con- 
ditions. The  samples  were  kept  in  the  laboratory  without  special 
precautions,  but  the  bottles  were  rarely  opened  except  for  the 
purpose  of  analysing  the  contents. 
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Maker. 

Approximate 

date  of 
preparation. 

Volume  of  gas  from  5  c.c.  of  sample. 

description. 

Oct. 

1884. 

Jan., 
1885. 

April, 
1885. 

July, 

1885. 

Aug., 

1885. 

B.P. 

U.S.P. 

P.L. 

•850 

Squibb 
Howard 
Howard 

March,  1885 
April,  1884 
June,  1884 

January,  1885 

29-0 

5-8 

14-7 

33-5 

23-2 

2-0 
10-5 

22-0 

13-3 

1-8 

10-0 

The  recent  experiments  of  Mr.  G.  E.  Perry  and  Mr.  W.  H. 
Sjrmons  are  interesting  as  showing  the  influence  of  the  method  of 
keeping  on  the  rate  of  change  in  spirit  of  nitrons  ether. 

The  following  parallel  series  of  experiments  were  made  to  ascer- 
tain the  rate  of  change  of  an  undiluted  sample  of  the  B.  P.  spirit 
of  nitrous  ether  (Howard's),  as  compared  with  the  same  sample 
diluted  with  a  moderate  proportion  (one-third  of  its  bulk)  of 
rectified  spirit  and  of  water : — 


Volume  of  N  0  gas  from  5  c.c.  of  sample. 

Mixture  made 
July  23. 

Undiluted. 

i  alcohol, 
1  spirit. 

i  water, 
1  spirit. 

July  23     .    .     . 
„    24     .     .     . 
„    25     ... 

36-2x1  =  27-1 
36-2x|=27-l 
35-5x1=26-6 

22-2 
20-3 
19-6 

17-5 
14-3 
11-5 

Mixture  made 
August  4. 

August  4  .     .     . 
„       7  .    .    . 
„     10.    .    . 
„     12  .     .     . 
M      14  .     .     . 

24-2x1  =  18-1 
24-0x1  =  18-0 
23-1x1  =  17-3 
23-1x1  =  17-3 
21-7x1  =  16-3 

17-0 
14-5 
120 
11-8 
10-6 

12-5 
8-5 
7-0 
60 
4-2 

These  experiments  all  go  to  show  that  the  presence  of  water 
greatly  enhances  the  tendency  of  nitrous  ether  to  decompose,  and 
demonstrate  the  objectionable  character  of  the  practice  of  adding 
water  to  tbe  commercial  spirit.  The  exact  nature  of  the  reaction 
which  results  in  the  decomposition  of  the  nitrous  ether  is  not  very 
evident.  It  would  be  better  in  selling  a  preparation  of  high 
density  to  state  that  it  was  prepared  in  such  a  way  as  to  ensure 
the  speedy  decomposition  of  any  nitrous  ether  originally  present, 
and  was  offered  as  a  spirituous  solution  of  aldehyde  and  the  less- 
known  constituents  of  sweet  spirit  of  nitre  ;  but  such  a  preparation 
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should  be  sold  under  some  name  which  would  prevent  confusion 
with  the  spirit  of  nitrous  ether,  B.  P.,  which  is  that  now  supplied 
by  the  majority  of  pharmacists  when  asked  for  "  sweet  spirit  of 
nitre."  The  change  produced  by  diluting  the  spirit  with  alcohol 
is  also  very  striking,  and  it  is  an  interesting  question  whether  the 
deterioration  in  such  cases  is  due  to  the  water  contained  in  the 
rectified  spirit.  Many  of  the  experiments  seem  to  point  to  a  con- 
dition of  equilibrium  being  gradually  attained,  after  which  further 
change  is  probably  due  simply  to  evaporation  and,  possible,  oxida- 
tion. But  it  is  evident  that  we  are  at  present  only  skimming  the 
surface  of  the  subject,  and  that  investigation  from  various  stand- 
points will  be  necessary  before  the  question  is  exhausted.  One 
point  at  least  is  clear,  and  that  is,  that  experiments  on  the  thera- 
peutic value  of  nitrous  ether  are  of  a  very  misleading  character 
unless  made  on  mixtures  which  have  been  prepared  immediately 
previously.  The  amount  of  unchanged  nitrous  ether  remaining  in 
an  aqueous  liquid  a  few  days  after  preparation  is  likely  to  be  in- 
significant. Probably  a  preferable  way  of  employing  nitrous 
ether  would  be  to  add  a  certain  measure  of  the  previously 
assayed  spirit  to  water,  and  give  the  mixture  immediately. 

I  beg  to  acknowledge  the  valuable  assistance  I  have  received 
from  Mr.  "W.  Wright,  who  has  made  most  of  the  experiments 
recorded  in  this  paper. 


THE  ASSAY   OF  AMYL  NITRITE, 

By  Alfred  H.  Allen. 

The  rapidity  and  ease  with  which  ethyl  nitrite  can  be  estimated 
in  the  nitrometer  naturally  suggested  the  employment  of  the  same 
method  for  the  assay  of  amyl  nitrite.  The  first  experiments  in 
this  direction  made  in  my  laboratory  were  complete  failures,  no- 
appreciable  quantity  of  nitric  oxide  being  obtainable,  either  hj 
direct  employment  of  the  amyl  nitrite,  in  alcoholic  solution,  or 
after  previous  saponification  of  the  ether.  On  Mr.  J.  Williams  in- 
forming me  that  he  found  the  nitrometer  method  of  service  for  the 
assay  of  amyl  nitrite,  I  was  encouraged  to  return  to  the  subject, 
and  then  found  that  the  sample  which  had  been  previously  worked 
with,  and  which  had  been  supplied  as  amyl  nitrite,  really  consisted 
of  amyl  acetate. 

Nitrite  of  amyl  can  be  estimated  in  the  nitrometer  with  the 
same  ease  and  sharpness  as  nitrite  of  ethyl.     If  it  be  dissolved  in 
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alcohol  so  as  to  make  a  5  per  cent,  solution,  5  c.c.  of  the  product 
will  evolve  a  suitable  volume  of  gas  in  the  nitrometer.  The  solu- 
tion can  be  made  bj  measure,  1  c.c.  of  the  sample  being  measured 
with  a  delicate  pipette  and  added  to  19  c.c.  of  rectified  spirit.  The 
density  of  the  sample  being  known,  or  assumed  to  be  *877,  the  per- 
centage by  weight  will  be  found  by  dividing  'the  percentage  by 
measure  by  this  figure.  In  my  experiments  I  have  preferred,  to 
operate  on  a  known  weight  of  the  sample  of  amyl  nitrite.  For 
this  purpose,  38  c.c.  of  rectified  spirit  has  been  measured  into  a 
small  dry  flask  and  the  weight  observed.  Two  c.c.  of  the  sample 
has  then  been  added,  and  the  weight  again  noted.  The  difference 
is  clearly  the  weight  of  amyl  nitrite  in  40  c.c.  of  the  spirituous 
solution,  5  c.c.  of  which  will  contain  one-eighth  of  this  amount. 
The  same  observation  suffices  to  ascertain  the  density  of  the  sample 
with  sufficient  accuracy. 

As  23'5  c.c.  of  NO,  under  the  ordinary  working  conditions 
of  pressure  and  temperature,  correspond  to  117  milligrams  of 
CgHiiNOg,  the  weight  of  amyl  nitrite  in  milligrams  in  the 
quantity  of  the  sample  used  for  the  experiment  may  be  found 
by  multiplying  the  volume  of  gas  obtained  by  4'98,  or,  for  rough 
experiments,  by  5. 

As  showing  the  relationship  between  the  percentage  of  real 
amyl  nitrite,  as  determined  by  the  nitrometer,  and  the  behaviour 
of  a  sample  on  distillation  in  an  ordinary  flask  with  side-tube,  I 
may  give  the  following  results,  obtained  with  specimens  from  two 
of  the  best-known  makers  : — 


A. 


B. 


Real  amyl  nitrite     . 

Specific  gravity  .     . 

On  distillation     .     . 

First  drop  over  at 

Distillate  at    90°. 

>»         >»     95  . 

„        „  100° . 

.   '        n  „    105°. 

--i^:    „        ,,110°. 

„         „  120^ . 

Besidue  .     .     .     . 


80-5 

82-4 

•880 

•878 

Red  fumes. 

Eed  fumes. 

88°  C. 

83=  C. 

6-5  p.  c. 

130  p.  c. 

26-5     „ 

51-0    ,i    4i^ 

52-0    „ 

68-0    ,i  -nib 

75-5     „ 

84-0    „       ,,^ 

84-0    „ 

91-0     „        '- 

91-0    „ 

94-0    „       ol 

Pale  yellow, 

Pale  yellow,  ^^ 

pleasant  odour. 

pleasant  odour." 

Mr.  J.  Williams  has  communicated  to  me  the  following  results 
obtained  by  him  on  examining  two  specimens  of  commercial 
nitrite  of  amyl.     "  C  "  was  made  by  passing  the  gas  evolved  by 
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acting  on  arsenions  acid  with  nitric  acid  through  fairly  pure  fusel 
oil,  and  afterwards  washing  and  distilling  in  the  usual  way.  "D" 
was  believed  to  have  been  made  by  distilling  a  mixture  of  nitric 
acid,  fusel  oil,  and  metallic  copper : — 


C. 

D. 

Keal  amyl  nitrite 

On  distillation 

Boiling  commenced  at      .... 

Distillate  at  100^ 

„  105°     

„  110°     

»  155°     

Besidue     . 

76-6  p.  c. 

87°  C. 
70  p.  c. 

82     „ 
84     „ 

Pale  yellow, 
pleasant  odour. 

43-8  p.  c. 

83°  C. 
26  p.  c. 
40     „ 
50     „ 
88     „ 
Very  thick, 
dark,  bad  odour. 

The  late  Mr.  E.  T.  Chapman  found  that  amyl  nitrite  boiled 
constantly  and  without  decomposition  at  99°  C.  The  reddish 
colour  of  the  vapour  commonly  observed,  which  is  usually  attri- 
buted to  partial  decomposition  of  the  amyl  nitrite,  he  stated  to  be 
due  to  the  ready  solubility  of  nitric  oxide  in  amyl  nitrite  and  its 
evolution  on  heating.  If  this  be  true,  the  volume  of  nitric  oxide 
obtained  in  the  nitrometer  must  be  somewhat  in  excess  of  that 
corresponding  to  the  real  amyl  nitrite  in  the  sample  examined. 

It  has  been  shown  that  when  amyl  nitrite  is  slowly  distilled 
with  methyl  alcohol  it  is  completely  decomposed,  with  formation 
of  amyl  alcohol  and  methyl  nitrite.  This  action  might  be  utilized 
for  destroying  the  true  amyl  nitrite  of  a  sample  and  leaving  the 
valeric  aldehyde  and  other  constituents  unchanged  and  in  a  con- 
dition suitable  for  further  examination.  The  low  boiling-points 
of  methyl  nitrite  and  methyl  alcohol  render  their  separation  from 
the  other  bodies  a  simple  matter.  Ethyl  alcohol  reacts  on  amyl 
nitrite  less  readily  and  completely  than  does  methyl  alcohol;  but  it 
is  evident  that  a  spirituous  solution  of  amyl  nitrite  will  be  liable 
to  undergo  decomposition  on  keeping.  I  have  recently  made  some 
experiments  to  prove  that  this  is  the  case.  A  sample  of  amyl 
nitrite  was  dissolved  in  rectified  spirit  to  form  a  5  per  cent,  solu- 
tion, and  this  was  preserved  in  a  flask  furnished  with  a  cork, 
through  which  passed  a  tube  bent  twice  at  right  angles.  In  this 
manner  any  of  the  highly  volatile  ethyl  nitrite  formed  by  the 
anticipated  reaction  would  have  an  opportunity  of  volatilizing, 
while  the  unchanged  amyl  nitrite  would  not  be  likely  to  evaporate 
any  faster  than  the  rectified  spirit.      ',^nJ;•^^.r■    '  j.r'T','  ^ 
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The  following  are  the  volumes  of  nitric  oxide  liberated  from 
5  c.c.  of  the  solution  when  tested  at  intervals  during  the  past  few 
weeks  * : — 

August  18 36-0  c.c. 

„       21 32-5  „ 

,,24 28-0  „ 

„       27 25-5  „ 

„       31 21-5  „ 

Sept.       3 19-7  „ 

„        7 15-7  „ 

„        9 12-3  „ 

„       12 9-7  „ 

„       15 7-7  „ 

„       18 6-3  „ 

„       21 5-0  „ 


NOTE    ON     THE    PREPARATION    OF    AMYL    NITRITE. 

By  John  Williams,  E.I.C,  F.C.S.,  and  Miles  H.  Smith,  F.C.S. 

Understanding  that  Mr.  A.  H.  Allen  was  preparing  a  paper  for 
this  meeting  of  the  Conference  upon  the  result  of  testing  the 
strength  of  nitrite  amyl  by  the  very  ingenious  and  useful  instru- 
ment, the  "  nitrometer,"  which  he  has  lately  improved  and 
brought  under  the  notice  of  pharmacists,  it  appeared  to  us  that  it 
would  be  of  interest  to  the  meeting  if  we  gave  an  account  of  a 
few  experiments  we  have  lately  undertaken  to,  if  possible,  settle 
certain  points  in  the  manufacture  of  this  article.  We  were 
induced  to  undertake  these  experiments  in  consequence  of  the 
discussion  which  has  lately  taken  place  before  the  Chemical  Society 
and  elsewhere,  in  which  Professor  Armstrong,  Messrs.  Ramsey 
and  Cundall,  and  Mr.  Lunge  have  taken  part,  the  main  question 
being  if  Nitrous  acid  (NgOg)  could  exist  in  the  state  of  gas  or  not, 
but  the  experiments  also  showing  that  very  various  results,  as  far 
as  regards  the  nature  of  gas  given  off  by  the  action  of  nitric  acid 
upon  arsenious  acid  or  starch,  could  be  obtained  by  slight  varia- 
tions in  the  conditions  under  which  the  experiment  was  conducted. 
It  is  not  our  wish  or  intention  to  offer  any  opinion  upon  the  main 
question  in  dispute,  but  we  think  some  of  our  experiments, 
although  rather  rough,  may  perhaps  throw  some  light  upon  the 
question;  at  any  rate  we  hope  will  prove  of  sufficient  interest  to 
warrant  their  being  recorded. 

*  The  last  five  experiments  have  been  made  since  the  reading  of  the  paper. 
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The  process  we  adopt  for  preparing  nitrite  of  amyl  is  at  first 
sight  a  very  simple  one  :  a  gas  which  we  have  hitherto  assumed  to 
be  nitrons  acid  (Ng  O3)  prepared  by  acting  upon  arsenions  acid  by 
nitric  acid  is  passed  into  amyl  alcohol,  previously  pnrified  and 
kept  carefully  cooled,  a  considerable  quantity  of  the  gas  is 
absorbed,  and  the  passage  of  the  gas  continued  until  the  alcohol  is 
S5aturated,  this  being  shown  by  a  change  of  colour  from  bright 
yellow  to  a  brownish  green  ;  beyond  this  point  it  is  not  advisable 
to  carry  the  operation.  The  product  is  then  well  washed  and 
afterwards  subjected  to  distillation,  a  thermometer  being  inserted 
in  the  retort  (but  not  touching  the  liquid)  so  that  the  boiling 
point  may  be  observed  and  the  liquid  fractioned  if  necessary.  The 
liquid  generally  begins  to  distil  at  from  80°  to  85°  C,  and  the 
boiling  point  may  rise  very  considerably  if  the  sample  is  not 
pretty  pure.  The  boiling  point  of  pure  nitrite  of  amyl  is  variously 
stated  by  good  authorities,  some  putting  it  as  low  as  90°  to  92°  C, 
others  as  high  as  98°  to  100°,  probably  95°  or  96°  may  be  the 
correct  point  ;  our  experiments  rather  tend  to  confirm  that  tem- 
perature as  the  correct  one.  Of  course  the  effort  of  the  manu- 
facturer is  to  obtain  from  a  given  amount  of  material  the  largest 
possible  quantity  of  a  product  boiling  under  or  about  100°  C,  and 
in  practice  we  consider  the  operation  a  successful  one  when  we 
obtain  y%  of  the  result  distilling  at  that  point.  It  not  unfrequently 
occurs,  however,  that  the  result  is  anything  but  satisfactory, 
and  at  one  time  we  had  great  difficulty  in  accounting  for  the 
decrepancies  observed ;  we  have  now  been  engaged  for  some  time 
past  in  a  series  of  experiments  to  try  and  determime,  if 
possible,  under  what  circumstances  the  best  results  were  obtained, 
and  to  discover,  if  possible,  the  cause  of  the  failures  we  sometimes 
met  with.  We  should  mention  that  in  all  our  experiments  we 
have  employed  the  same  sample  of  amyl  alcohol — this  had  been 
carefully  purified  and  distilled  in  a  current  of  steam  several  times, 
it  probably  still  contained  traces  of  ethylic  alcohol,  and  possibly 
other  bodies,  but  was  as  pure  as  could  readily  be  obtained  by 
ordinary  means.  The  so-called  nitrous  acid  gas  was  in  all  cases 
made  by  the  action  of  nitric  acid  upon  arsenious  acid  ;  we  did  not 
employ  starch,  as  although  the  gas  so  produced  appears  to  have 
some  advantages  over  that  prepared  from  arsenious  acid,  the 
manipulation  is  very  troublesome,  on  account  of  the  large  amount 
of  frothing  which  occurs  during  the  process. 

Experiment  No.  1. — The  nitric  acid  employed  in  this  case  was 
of  sp.  gr.  1500,  as  recommended_by  Ramsey  and  Cundall,  in   a 
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paper  lately  read  before  tlie  Chemical  Society.  The  red  gas  pro- 
duced was  almost  entirely  absorbed  by  the  amyl  alcohol,  mere 
traces  of  unabsorbable  gas  escaping,  there  was  a  strong  tendency 
for  the  amyl  alcohol  to  heat  up,  and  some  care  was  required  to 
prevent  this  happening.  The  product,  washed  and  distilled,  gave 
the  following  results  : —  -;- 

42  per  cent,  came  over  under  .        .        .  100°  C. 

64        „  „  „  ...  105°  C.  - 

74        „  „  „  .        .        .  110°  C. 

85        „  „  „  .        .        .  120°C. 

'    The  remaining  fifteen  parts  left  in  the  retort  was  not  further 

examined.     The  result   was   considered  a  very  bad  one,   but  we 

shall  allude  to  it-  further  on. 

Experiment  No.  2. — Mtric  acid,  sp.  gr.  1420,  was  used;  the  gas 

was  fairly  absorbed;  more  unabsorbable  gas,  however,   escaping 

than  in  the  first  experiment,  the   tendency   of  the  amyl  alcohol 

to  heat  up  was  much  less  marked.     The  washed  product  distilled 

gave — 

73  per  cent,  under  .        ,  .        .        .  100°  C. 

84       „  „  ........  .        ..      ,  .  105°  C. 

.  .        88        „  „  .  .....  110°  C. 

This  result  was  much  better  than  the  first  one,  but  cannot  be 
considered  altogether  satisfactory. 

Experiment  No.  3. — Nitric  acid  of  sp.  gr.  1350  was  now  em- 
ployed ;  the  quantity  of  gas  absorbed  was  considerable,  but  much 
more  unabsorbable  gas  was  produced  than  in  the  previous  experi- 
ments. The  tendency  for  the  amyl  alcohol  to  heat  up  was  very 
much  diminished.     The  product  distilled  gave — 

89  per  cent,  under 100°  C. 

.  95        ,,  „  .        .        .        .      ^'.        105'C. 

This  was  considered  very  satisfactory. 

Experiment  No.  4. — We  now  employed  acid  of  sp.  gr.  1300; 
this  is  the  strength  of  acid  recommended  by  Liebig,  and  since  by 
Stenhouse  and  Groves  in  a  paper  read  before  the  Chemical  Society 
in  1877.  In  this  case  it  was  found  that  most  of  the  gas  given  off 
was  incapable  of  absorption  by  the  amyl  alcohol ;  still  a  small 
percentage  was  absorbed,  and  after  passing  a  very  considerable 
amount  of  the  gas  through  the  alcohol  the  reaction  was  effected, 
and  the  product,  washed  and  distilled,  gave —  , 

93  per  cent,  under      .        .        .        ...    100°  C. 

95        „  „  .     ;>.*.).  ..i..^......,  ..   105°  C. 
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This  result  was  very  good,  but  wasteful,  on  account  of  the  large 
quantity  of  gas  which  had  to  be  employed. 

Experiment  No.  5. — In  this  experiment  we  varied  our  process 
somewhat,  and  employed  a  mixture  of  gases,  with  very  satisfac- 
tory results. 

In  a  glass  vessel  fitted  with  exit  tube  and  stoppered  acid  funnel, 
a  quantity  of  pure  nitrite  of  sodium  together  with  a  little  water 
was  placed,  and  to  the  mixture  nitric  acid  was  allowed  to  flow 
slowly  in.  The  resulting  gas  was  not,  as  might  have  been  expected, 
nitrous  acid  (Ng  O3),  but  was  clearly  nitrogen  peroxide  (N  O2).  It 
was  colourless  until  allowed  to  come  in  contact  with  the  air,  when 
it  gave  dense  red  fumes,  and  was  not  to  any  appreciable  extent 
absorbed  by  amyl  alcohol.  The  gas  thus  produced  was  passed 
into  the  upper  part  of  a  vessel  containing  arsenious  acid  and  nitric 
acid  sp.  gr.  1500,  and  giving  off  the  red  gas,  as  mentioned  in  our 
experiment  No.  1.  The  two  gases  were  allowed  to  mix,  taking 
the  precaution  to  keep  the  gas  evolved  from  the  nitrite  of  sodium 
in  considerable  excess.  The  mixed  gases  were  passed  into  amyl 
alcohol  kept  cool  as  usual.  There  was  no  excessive  tendency  to 
heat  up.  Much  gas  was  absorbed,  but,  of  course,  some  passed 
through  unabsorbed.     The  washed  product  distilled  gave — 

10  per  cent,  under 90°  C. 

87        „  „  .....     100°  C. 

93        „  „  .....     105°  C. 

This  result  being  promising,  the  experiment  was  repeated  with 
perhaps  greater  care,  and  taking  special  precautions  to  keep  the 
nitrogen  peroxide  in  excess.     The  result  obtained  was — 

9  per  cent,  under      .        .        .        .        .      90°  C. 

95        „  „     ,      .  .  -.v:     •,  ;    y.  .     .    100°  C. 


This  being  the  best  result  yet  obtained.    ,,    .      ;       . 

Experiment  No.  6. — The  experiment  just  detailed  (No.  5)  was 
repeated,  with  certain  modifications;  in  place  of  the  nitrite  of 
sodium  and  nitric  acid,  to  produce  the  NO2,  copper  turnings  and 
nitric  acid  were  used,  and  the  arsenious  acid  was  acted  upon  by 
nitric  acid  of  sp.  gr.  1520,  or  the  very  strongest  commercial 
article.  We  found  it  necessary  to  use  the  arsenious  acid  in  lumps, 
otherwise  the  action  become  so  violent  as  to  endanger  the  appara- 
tus. In  this  experiment  great  care  was  taken  to  keep  the  nitrogen 
peroxide  gas  evolved  from  the  copper  turnings  and  nitric  acid  in 
large  excess.     The  result  obtained  was — 
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12  per  cent,  distilling  under         .        .        .90°  C. 
95         „  „  „  .         .         .     100°  C. 

97        M  »  „  .        .        .     105°  C. 

This  leaving  three  parts  only  unaccounted  for.  We  need  hardly 
say,  this  result  was  considered  as  perfect  as  could  be  expected- 

As  a  general  result,  we  think  these  experiments  show  that  amyl 
alcohol  can  be  usefully  employed  to  determine,  at  any  rate  to  some 
extent,  the  nature  of  the  gases  evolved  by  the  action  of  nitric  acid 
of  various  strengths  upon  arsenious  acid. 

In  Experiment  1,  when  nitric  acid  of  sp.  gr.  1500  was  used,  we 
suppose  there  can  be  no  doubt  that  the  gas  evolved  was  very 
nearly  pure  nitrogen  tetroxide  (Nc^O^).  It  is  stated  in  chemical 
works  that  this  gas  acting  upon  amyl  alcohol  is  broken  up  into 
nitrous  acid  Ng  O3  and  nitric  acid.  The  nitrous  acid  naturally 
produces  some  nitrite  of  amyl,  and  in  our  experiment  the  quantity 
found  appears  to  be  only  42  per  cent.  What  other  products  are 
obtained  by  the  action  of  the  nitric  acid  produced  we  are  unable  to 
say.  Some  nitrate  of  amyl  (boiling  at  about  140°  0.)  may  be 
among  the  products,  or  other  more  highly  oxidized  bodies,  but  upon 
that  question  we  offer  no  opinion.  We  think  it  almost  becomes 
evident  that  acids  of  more  moderate  strength,  such  as  1420  or 
1350,  yield  the  best  results  ;  and  when  acid  of  1300  is  employed, 
but  little  more  than  nitrogen  peroxide  N  Og  is  yielded.  What  the 
nature  of  the  mixed  gas  produced  in  our  experiments  Nos.  5  and  6 
may  be,  we  do  not  venture  to  offer  an  opinion  upon.  It  may  con- 
sist of  the  two  gases  N  Og  and  Ng  O4  in  a  mere  state  of  mixture,  or 
it  is  possible  that  union  may  be  effected,  and  that  the  gas  consists 
mainly  of  Ng  O3,  or  nitrous  acid.  The  gas  certainly  acts  upon 
amyl  alcohol  very  much  in  the  way  we  should  expect  nitrous  acid 
to  do ;  but  if  it  is  true  that  such  a  gas  does  not  exist,  we  are 
driven  to  conclude  that  union  takes  place  when  the  mixed  gases 
come  in  contact  with  the  amyl  alcohol,  which  is  somewhat  difficult 
to  realize. 

As  a  practical  result,  we  think  our  experiments  prove  that  any 
process  in  which  nitric  acid  is  allowed  to  come  in  actual  contact 
with  amyl  alcohol,  even  if  copper  turnings  or  other  deoxydizing 
agents  be  present,  and  especially  under  the  influence  of  a  high 
temperature,  is  one  not  to  be  adopted,  but  should  be  condemned 
both  on  theoretical  and  practical  grounds.  We  lately  had  an  op- 
portunity of  examining  a  sample  of  nitrite  of  amyl  said  to  be  made 
by  the  action  of  nitric  acid  in  the  presence  of  copper  upon  the 
alcohol ;    we  were  not  surprised  to  find  it  a  very   impure    and 
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inferior  article,  which  opinion  was  quite  confirmed  by  subjecting 
it  to  the  nitrometer  test. 

These  experiments  may  also  throw  some  light  upon  the  question 
of  the  production  of  nitrite  of  ethyl ;  but  upon  that  subject  we  do 
not  wish  to  enter  at  present. 

In  conclusion,  we  think  it  safe  to  say  that  the  gas  given  ofE  by 
acting  upon  arsenious  acid  by  nitric  acid  of  specific  gravity  1350, 
or  1360,  is  the  best  for  converting,  for  ordinary  commercial 
purposes,  the  amyl  alcohol  into  nitrite,  unless  the  operator  goes  to 
the  trouble  of  making  the  mixed  gases,  as  described  in  experiments 
Nos.  5  and  6,  when,  doubtless,  the  very  best  result  is  obtained. 


The  President"  having  proposed  a  vote  of  thanks  to  the  authors 
of  these  papers, — 

Mr.  Umney  said  he  was  much  pleased  to  see  Mr.  Allen  again  at 
a  Conference  meeting,  and  the  more  so  because  through  him  phar- 
macists had  the  opportunity  of  seeing  themselves  as  others  saw 
them.  Mr.  Allen  was  a  public  analyst  in  Sheffield ;  and  through 
such  gentlemen  as  he  they  had  the  opportunity  of  seeing  their 
defective  points.  Mr.  Allen  had  always  shown  such  goodwill  to 
the  pharmaceutical  body  that  he  was  sure  he  would  be  welcomed 
as  he  had  been  on  many  previous  occasions.  He  was  not  surprised 
that  in  the  new  Pharmacopoeia  this  test  of  Mr.  Allen's  had  been 
recognised,  because  it  was  simplicity  itself.  He  had  employed  it 
over  and  over  again  with  the  best  results  ;  and  any  one  who  pos- 
sessed but  small  experience  in  chemical  manipulation  could  use  it 
with  the  greatest  ease.  He  had  again  and  again  tried  the  process, 
and  obtained  a  percentage  indication  very  similar  to  that  described. 
His  experience  quite  coincided  with  Mr.  Allen's,  that  the  greater 
the  dilution  with  alcohol  the  greater  would  be  the  proneness  to 
decomposition.  The  authors  of  the  new  Pharmacopoeia  evidently 
also  held  that  view,  for  whereas  in  the  last  Pharmacopoeia 
they  stated  the  specific  gravity  of  sp.  eth.  nit.  as  '845,  they  now 
gave  it  from  '840  to  '845.  He  had  used  the  official  process  for  some 
time,  but  he  never  used  alcohol  of  the  strength  described,  but 
always  began  with  spirit  something  stronger,  and  then,  if  the 
product  were  too  strong,  diluted  it.  He  much  questioned  whether 
any  one  could  start  with  alcohol  "838  as  prescribed,  and  carry  on 
distillation  with  nitric  and  sulphuric  acids  containing  water,  as 
they  do,  and  produce  ethyl  nitrite  with  a  higher  gravity  still,  and 
the  final  distillate  be  as  near  to  '838  as  "840  was.     It  could  be  done 
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of  course  by  starting  with  a  stronger  alcohol,  but  that  was  not 
the  method  laid  down  in  the  text,  which  doubtless  was  in  error. 
He  thought  the  sooner  chemists  and  druggists  recognised  the 
specific  gravity  of  the  B.P.  spirit  hyponitrons  ether  as  '840  the 
better. 

Mr.  Martindale  said  he  was  much  pleased  with  these  papers. 
He  had  tried  the  test  described,  and  followed  out  somewhat  the 
line  of  testing  Mr.  Allen  had  given.  When  he  first  got  the  appa- 
ratus he  tried  the  sample  of  nitrous  ether,  about  J  oz.  taken  from 
the  bottom  of  a  Winchester  quart — about  as  bad  a  sample  as  he 
could  find,  and  the  result  was  that  5  c.c.  yielded  16"75  c.c.  of  gas. 
He  then  tried  the  nitrite  of  amyl,  and  foresaw  that  he  must  not  use 
anything  like  the  same  quantity.  He  put  in  2J  centigrams  of 
nitrite  of  amyl  pure,  adding  a  solution  of  nitrite  of  potassium 
and  sulphuric  acid,  as  Mr.  Allen  had  now  done,  and  found  that 
scarcely  any  reaction  took  place,  as  the  nitrite  did  not  mix  with 
the  aqueous  tests.  He  next  tried  a  5  per  cent,  solution  in  spirit, 
and  got  as  the  first  result  34  c.c.  of  nitric  oxide  gas,  where 
Mr.  Allen  had  put  down  36.  The  gas  filled  the  tube  so  much  that 
he  thought  he  would  try  a  further  dilution,  and  then  tried  three 
experiments  with  2  per  cent,  solutions.  With  the  first  experiment 
he  got  10*5  c.c.  of  nitric  oxide  gas,  with  the  second  15  c.c, 
and  with  the  third  11'25,  corresponding  to  the  26*2,  the  37*5, 
and  28"  1  of  the  5  per  cent,  solution.  These  were  four  suc- 
cessive experiments  tried  with  the  same  sample.  Possibly  he 
did  not  give  it  quite  shaking  enough,  and  perhaps  with  further 
practice  he  might  be  able  to  get  more  uniform  results.  He  was 
glad  to  hear  that  Mr.  Allen  had  now  stated  that  the  correction 
of  adding  IJ  centimetres  which  he  allowed  for  absorbtion  by  the 
brine  was  not  necessary.  The  Pharmacopoeia  referred  not  only  to 
Mr.  Allen's  test,  but  to  that  known  as  Eykman's  test,  which 
consisted  in  the  valuation  of  the  nitric  oxide  from  a  mixture  of 
ferrous  sulphate  with  sulphuric  acid.  He  should  like  to  know 
if  Mr.  Allen  had  tried  that,  and  whether  the  results  agreed  with 
those  obtained  by  his  process. 

Mr.  DoTT  said,  there  was  no  mystery  about  the  liberation  of  a 
certain  amount  of  nitrous  oxide  in  some  samples  before  the  ad- 
dition of  acid;  it  was  simply  due  to  the  free  acid  which  was 
present.  With  regard  to  decomposition  by  keeping,  it  was  not 
only  due  to  the  presence  of  water,  but  also  largely  due  to  the 
presence  of  acid;  and  one  great  defect  in  the  Pharmacopoeia 
process  was,  that  it  produced  such  an  acid  preparation.     In  recent 
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discussions  on  the  subject  of  spirits  of  nitre,  frequent  references 
were  made  to  some  unknown  constituents  to  which  its  therapeutic 
properties  must  be  due  ;  but  he  could  see  no  ground  for  assuming 
there  were  such  constituents,  but  every  reason  to  believe  that  all 
the  constituents  of  spirit  of  nitrous  ether  had  been  discovered, 
except  what  might  exist  in  very  infinitesimal  traces ;  therefore,  he 
thought,  the  physiological  effects  of  spirit  of  nitrous  ether  must 
be  due  to  a  combination  of  known  substances.  The  Demonstrator 
of  Materia  Medica  in  Edinburgh  University  had  commenced  an 
elaborate  investigation  of  the  physiological  properties  of  this  com- 
pound, which  he  hoped  would  lead  to  more  definite  knowledge. 
Referring  to  Mr.  Williams's  paper  on  amyl  nitrite,  he  was  under 
the  impression  that  it  had  been  proved  that  nitrous  anhydride  did 
not  exist  at  ordinary  temperatures.  If  so,  the  production  of 
nitrite  of  amyl,  by  passing  the  gas  liberated  by  the  action  of  nitric 
acid  on  arsenious  acid  over  amylic  alcohol,  must  be  due  to  the 
combination  of  the  nitric  oxide  and  nitrogen  tetroxide  when  they 
came  in  contact  with  amylic  alcohol  so  as  to  form  nitrite  of  amyl. 

Mr.  Moss  thought  Mr.  Allen  had  done  good  service  to  pharmacy 
in  simplifying  so  excellent  a  test  as  this  was.  For  a  long  time 
pharmacists  had  been  looking  for  a  good  test  for  the  spirit  of 
nitrous  ether,  and  had  not  known  at  one  time  how  much  nitrite  of 
ethyl  it  should  contain  ;  and,  when  they  had  ascertained  the  exact 
quantity  it  should  contain,  had  been  without  the  means  of  actually 
determining  it.  The  beginning  of  this  test  might  be  found  in 
Eykman's  test.  This  was  about  the  first  method  which  undertook 
to  measure  the  nitrous  oxide  gas  liberated  from  the  nitrite  of 
ethyl  in  sweet  spirits  of  nitre.  But  that  test  was  such  a  cumbrous 
and  complicated  one,  and  required  such  a  long  time,  that  it  was 
practically  of  little  use.  He  had  no  doubt  that  by  the  study 
of  Eykman's  test,  and  a  consideration  of  the  conditions  under 
which  it  might  be  worked,  Mr.  Dott  in  the  first  place,  and  then 
Mr.  Allen  working  on  his  results,  had  finally  arrived  at  this  most 
simple  and  beautiful  test. 

Mr.  CoNROY  said,  he  had  had  some  little  experience  of  working 
this  test  of  Mr.  Allen's,  and  could  testify  to  its  great  simplicity 
and  accuracy.  Some  matters,  however,  were  mentioned  by  Mr. 
Allen  which  struck  him  as  being  strange,  viz.,  that  on  diluting  the 
sp.  aether,  nit.  of  the  Pharmacopoeia,  you  did  not  get  half  the 
amount  of  nitrous  ether  you  did  on  testing  it  before  dilution. 
That  was  a  most  important  point,  and  he  was  sorry  Mr.  Allen 
had  not  been  able  to  elucidate  it  further.     It  seemed  very  mys- 
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terious  altogether.  They  were  all  prepared  to  hear  that  spirits  of 
nitrous  ether,  when  diluted  with  water,  would  rapidly  deteriorate ; 
but  when  diluted  with  spirit,  very  few  had  a  notion  that  sach  a 
change  would  occur.  In  experimenting  with  Mr.  Allen's  tubes 
when  they  first  came  out,  he  tested  some  of  the  concentrated  spirit 
of  nitre,  about  four  times  the  official  strength,  and  was  surprised 
to  find  what  Mr.  Allen  pointed  out,  that  when  made  up  to  the 
official  strength  by  diluting  it  with  official  rectified  spirit,  he  did 
not  get  the  proportionate  amount  of  nitrous  ether.  Another  im- 
portant point  was,  that  spirits  of  nitre  decomposed  even  when  kept 
in  well-stoppered  bottles,  and  that  point  had  been  very  much 
overlooked  by  public  analysts,  the  general  idea  being  that  it  could 
only  deteriorate  by  evaporation  of  the  nitrous  ether. 

Mr.  MacEwan  said,  this  apparatus  was  the  most  perfect  that  had 
been  produced.  The  discussion  with  regard  to  the  decomposition 
of  sweet  spirits  of  nitre  began  about  the  days  of  Black,  whose 
opinion  was,  that  ethyl  nitrite  decomposed  in  presence  of  water. 
Then  there  was  a  Scotch  pharmacist,  the  late  Mr.  D.  R.  Brown,  who 
did  something  on  this  subject ;  and  Mr.  Williams,  some  years  ago, 
contributed  a  very  valuable  paper  to  the  Pharmaceutical  Society 
on  pure  ethyl  nitrite,  in  which  he  clearly  proved  that  a  solution 
of  nitrous  ether  in  rectified  spirit  would  not  keep,  because  of  the 
water  present,  and  that  absolute  alcohol  was  required  for  a  com- 
paratively permanent  solution.  About  eighteen  months  ago  he 
(Mr.  MacEwan)  also  took  up  the  subject,  and  conclusively  proved, 
he  thought  he  might  say,  from  experiments  then  made,  that  water 
and  atmospheric  influences  had  a  great  deal  to  do  with  the  decom- 
position, whilst  the  volatility  of  the  nitrous  constituent  also 
weakened  the  spirit.  Recently,  the  subject  had  been  again 
brought  up,  and  he  must  really  say  he  thought  it  was  simply  a 
question  of  keeping  the  ball  rolling ;  there  was  very  little  new  on 
the  subject,  for  all  that  Mr.  Allen  had  said  had  been  known  before. 
With  regard  to  the  Pharmacopoeia  process  for  the  preparation  of 
spirit  of  nitrous  ether,  the  principal  omission  was,  in  not  stating 
that  the  distillate  should  be  carried  over  into  rectified  spirit. 
Ethyl  nitrite  was  a  very  volatile  body,  and  even  although  it  were 
in  a  flask  carefully  cooled,  the  temperature  could  not  be  brought 
so  low  as  to  prevent  volatility  and  access  of  air.  For  that  reason, 
if  a  bent  tube  were  carried  down  from  the  condenser  into  a  portion 
of  rectified  spirit,  a  stronger  and  more  neutral  preparation  would 
be  obtained.  He  was  surprised  this  point  had  not  been  mentioned, 
as  it  had  long  been  known  in  the  pharmaceutical  world. 
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Mr.  Groves  asked  Mr.  Allen  if  the  amyl  acetate  which  he  men- 
tioned to  have  found  in  his  first  experiment  with  amyl  nitrite  was 
a  fraudulent  substitution  or  an  accident. 

Mr.  A.  H.  Allen  said  it  was  an  accident. 

Mr.  WiLLUMS  said,  he  had  tested  nitrite  of  amyl  with  this  new 
apparatus  a  great  many  times,  and  could  not  agree  with  Mr. 
Martindale  in  saying  that  he  had  found  these  great  discrepancies 
in  the  results.  The  results  appeared  to  be  as  accurate  as  one 
could  expect ;  and  probably  if  Mr.  Martindale  tried  it  more  care- 
fully, with  his  present  experience,  he  would  come  to  the  same 
conclusion. 

Mr.  A.  H.  Allen  said,  Mr.  Umney  was  quite  right  in  pointing 
out  that  the  new  Pharmacopoeia  mentioned  several  methods  for 
testing  this  compound.  It  said  the  nitric  oxide  might  be  deter- 
mined according  to  the  process  of  Eykman,  and  gave  references 
to  the  Pharmaceutical  Journal,  to  his  paper,  or  according  to  the 
slightly  modified  method  used  by  Mr.  Dymond,  or  according  to 
Mr.  Allen's  nitrometer  process.  In  fact,  it  gave  three  alternative 
methods.  Mr.  Dymond's  was  practically  Eykman's,  and  that  had 
been  described  by  a  gentleman  present  as  one  that  would  never 
come  into  every-day  use,  from  being  so  delicate  in  its  manipulation ; 
and  he  thought  he  might  fairly  say  that  the  modification  of  the 
nitric  oxide  method  most  likely  to  be  generally  used,  was  the  one 
he  had  shown.  He  had  not  got  at  this  idea  from  Eykman  strictly. 
Eykman  was  the  first  to  measure  the  nitric  oxide ;  for  instead  of 
being  content  with  gauging  the  colour  he  got  with  sulphate  of 
iron  by  the  old  B.  P.  test,  he  boiled  the  liquid  and  measured  the 
nitric  oxide  gas  which  came  off.  Mr.  Dott's  process  went  in  an 
opposite  direction,  and  he  (Mr.  Allen)  did  not  wholly  see  eye  to 
eye  with  Mr.  Dott  in  this  matter.  He  thought  the  estimation  of 
iodine  was  apt  to  give  erroneous  results  as  carried  out,  although 
no  doubt,  if  the  iodine  could  be  estimated  correctly,  it  would  give 
a  result  corresponding  with  the  amount  of  gas.  It  was  in  trying 
to  put  these  two  methods  together,  working,  as  he  was  at  the  time, 
with  Eykman's  process  and  with  Mr.  Dott's  process,  that  he 
managed  to  take  what  he  considered  were  the  valuable  points  in 
each,  and  devised  a  process  which  he  was  glad  to  think  had  met 
with  the  general  approval  of  pharmacists.  He  had  not  had  a 
large  experience  in  estimating  amyl  nitrite,  and  only  comparatively 
recently  learnt  that  his  previous  failure  had  a  different  cause  to 
what  he  supposed.  He  had  told  them  in  the  paper  nearly  all  he 
knew  about  it,  except  that  the  samples  he  had  examined  had  been 
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assayed  three  or  four  times  over,  and  in  eacli  case  there  had  been 
concordant  results,  with  one  exception,  where  there  was  an 
abnormally  large  amount  of  gas  recorded,  and  he  thought  there 
must  have  been  a  leakage  somewhere,  for  on  repetition  he  never 
got  anything  like  it  again.  He  had,  therefore,  every  reason  to 
believe  the  process  was  as  useful  for  amyl  nitrite  as  for  the  other 
compound.  Speaking  on  the  subject  of  amyl  nitrite,  he  thought 
this  method  would  enable  them  to  see  first  of  all  how  strong  the 
preparation  was  in  real  amyl  nitrite;  and  it  would  be  very  desirable 
for  some  one  to  take  up  the  question  of  what  were  the  secondary 
products  of  the  reaction  of  nitric  acid  on  amylic  alcohol.  He 
believed  valeric  aldehyde  was  one  product.  That  had  nearly  the 
same  boiling-point  as  amyl  nitrite,  and  would  not  be  detected  by 
fractional  distillation ;  but  if  the  amyl  nitrite  were  destroyed  by* 
heating  simply  first  of  all  with  ordinary  wood  spirit,  or  methylic 
alcohol,  then  by  fractional  distillation  the  valeric  aldehyde  would  be 
caught,  for  it  would  be  just  that  fraction  between  90°  and  105°  that 
had  previously  distilled  with  the  amyl  nitrite ;  the  amyl  nitrate 
would  be  easily  found,  it  having  a  very  high  boiling-point.  Another 
interesting  body  was  said  to  have  been  present,  although  he  could 
not  say  what  was  the  evidence  on  which  the  assertion  was  made. 
That  was  the  isomer  of  amyl  nitrite  called  nitropentane,  a  body 
which  had  a  density  of  *877,  and  a  boiling-point  of  150°  to  160°, 
so  that  it  would  be  left  behind  in  the  last  runnings,  together  with 
the  amyl  nitrate,  if  it  existed.  A  reference  to  this  isomeric  body 
rather  opened  the  question  whether  ordinary  spirit  of  nitrous 
ether  did  not  contain  here  and  there  the  isomer  of  ethyl  nitrite, 
which  would  be  called  nitroethane,  or  whether  there  was  a  ten- 
dency to  change  into  that.  He  could  not  say ;  but  at  any  rate  the 
change  of  spirit  of  nitrous  ether  in  closed  bottles  was  one  he  did 
not  understand.  It  was  not  oxidation.  If  it  were  a  splitting  up 
simply  in  consequence  of  the  presence  of  water,  the  ether  would 
be  split  up  into  nitrous  acid  and  alcohol,  in  a  manner  exactly 
similar  to  acetic  ether.  Then  that  nitrous  acid  would  be  further 
changed  into  nitrogen  dioxide  and  nitric  acid.  But  when  the 
bottle  was  opened  the  next  time,  and  the  air  let  in,  if  such  were 
the  case,  there  ought  to  be  red  fumes  from  the  nitric  oxide.  But 
an  old  sample  like  that  gave  no  brown  coloration  with  sulphate  of 
iron.  It  had  simply  become  somewhat  more  acid.  It  might  have 
developed  nitric  acid,  but  if  to  any  notable  amount,  why  did  it  not 
give  the  brown  colour  with  the  sulphate  of  iron  and  sulphuric  acid 
test  ?     Not  that  that  was  altogether  a  decisive  argument,  because 
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he  was  much  inclined  to  think  that  the  sulphate  of  iron  test 
applied  rigidly  only  to  nitrites,  and  not  nitrates ;  that  when  a 
brown  colour  was  obtained  with  nitrate  of  potassium,  sulphuric 
acid,  and  sulphate  of  iron,  it  was  primarily  a  reducing  action,  a 
reaction  of  the  ferrous  sulphate  on  the  nitrate,  reducing  it.  to 
nitrite,  or  nitric  oxide,  which  then  gave  the  brown  colour  with  the 
iron ;  a  nitrate  did  not  react  without  strong  sulphuric  acid,  but  a 
nitrite  would  act  with  acetic  acid.  With  strong  sulphuric  acid — 
it  must  be  strong — you  got  nitrate  to  act.  Therefore,  unless  the 
test  were  made  very  carefully,  and  in  a  particular  manner,  a 
negative  reaction  with  sulphate  of  iron  could  not  be  held  wholly  to 
prove  the  absence  of  nitric  acid  in  the  changed  specimen  of  spirit  of 
nitrous  ether.  The  whole  thing,  however,  wanted  further  investi- 
gation. The  preparation  of  a  B.  P.  article  from  spirit  of  a  certain 
density,  '838,  had  been  referred  to  by  Mr.  Umney,  who  said  he 
could  not  see  how  spirit  of  nitrous  ether  of  specific  gravity  '840 
could  possibly  be  got  out  of  an  original  spirit  the  density  of  which 
was  '838,  those  being  practically  the. same:  whilst  the  use  of  nitric 
acid  and  so  forth,  and  ethyl  nitrite  of  specific  gravity  *900  to  the 
extent  of  3  per  cent.,  would  have  a  tendency  to  raise  the  density. 
His  experiment  showed  the  extent  to  which  the  alcohol  and  alde- 
hyde would  affect  the  hydrostatic  equilibrium  in  using  his  ap- 
paratus was  to  the  extent  of  about  1*5  c.c. ;  as  a  matter  of  fact 
there  was  not  hydrostatic  equilibrium,  the  brine  being  heavier. 
But  if  a  calculation  were  made,  it  would  be  found  that  very  little 
correction  was  required.  There  were  other  sources  of  error  when 
seeking  minute  accuracy,  such  as  variations  of  temperature  and 
pressure,  which  altogether  were  much  greater  than  any  trifling 
questions  of  that  sort.  He  agreed  with  Mr.  Dott  that  there  was 
no  proof  that  there  was  any  definite  substance  other  than  the  ethyl 
nitrite  to  which  the  therapeutic  effects  of  the  preparation  could  be 
attributed.  The  whole  subject  was  one  which  was  particularly 
difficult,  because  hitherto  chemists  had  not  been  able  to  analyse 
readily  this  compound,  so  as  to  know  of  what  it  consisted.  Now 
that  it  could  be  analysed,  these  changes  could  be  followed  with 
much  greater  facility.  With  regard  to  a  mixture  of  alcohol 
causing  a  change,  his  experience  was,  that  if  the  alcohol  were  pure, 
and  the  experiment  were  made  directly  after  mixture,  you  got 
half  the  original  quantity  of  gas,  that  is  to  say,  that  no  change 
occurred.  With  a  mixture  of  rectified  spirit  it  soon  began  to" 
change,  although  not  so  readily  as  if  mixed  with  water.  Whether 
it  would  be  so  with  absolute  alcohol  he  did  not  know.      There  was 
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some  obscnre  change  occurred  with  some  kinds  of  alcohol,  but  it 
was  not  true  that  a  mixture  of  alcohol  and  spirit  of  nitrous  ether 
would  give  less  than  half  the  strength  of  the  original,  provided  all 
due  precaution  were  taken. 

The  Conference  then  adjourned  for  luncheon.    . 


On  resuming,  a  paper  was  read  on — 

PERMANENT    SOLUTION    OF    FERROUS    IODIDE. 
By  a.  E.  Robinson,  F.C.S. 

I  very  much  question  if  the  pharmacist  exists  who  has  not  at 
some  period  of  his  history  and  experience  been  somewhat  troubled 
and  inconvenienced  by  that  peculiarly  factious  preparation — 
syrupus  ferri  iodidi. 

In  the  Pharmaceutical  Journal  and  other  pharmaceutical  litera- 
ture, various  and  well-nigh  innumerable  methods  for  its  preserva- 
tion have  been  proposed  from  time  to  time,  all  of  them  to  my  mind 
possessing  some  drawback,  either  of  inconvenience  or  inapplica- 
bility; and  all  of  them  liable  to  occasional  failure,  owing  to  the 
introduction  of  occasional  conditions,  and  alterations  of  time, 
place,  temperature,  and  purity. 

We  have  been  told  to  place  in  the  syrup  a  coil  of  iron- wire, 
with  the  result  of  the  lady  patient  inquiring  "  whether  she  is  to 
swallow  the  screw  as  well  as  the  syrup,  and  as  a  whole,  or  in 
moieties."  Again,  we  have  been  directed  to  boil  the  liquor  tho- 
roughly well,  to  expel  all  hydriodic  acid  before  addition  of  syrup  ; 
not  to  boil  it  at  all ;  to  be  careful  in  the  selection  of  cane-gucrose 
to  the  exclusion  of  that  prepared  from  the  beet ;  to  store  the 
finished  syrup  in  well-corked  bottles  ;  in  uncorked  bottles  ;  in  cool 
cellars  far  away  from  the  faintest  trace  of  sunshine ;  in  open 
windows  exposed  to  the  full  glare  of  the  noon-day  sun ;  in  small 
bottles  ;  in  large  bottles  ;  in  glass  bottles  ;  in  stone  bottles ;  in  fine, 
— the  experiences  of  one  pharmacist  go  directly  to  controvert  those 
of  another.  Everybody  appears  to  be  pre-eminently  dissatisfied 
with  everybody  else's  opinion ;  and  if  some  gentleman  at  the  close 
of  my  paper  does  not  rise  in  order  to  call  it  all  "  moonshine,"  I 
shall  feel  extremely  disappointed  in  the  choice  of  a  subject  which 
has  in  the  past  held  such  a  reputation  for  promoting  the  element 
of  pharmaceutic  discord,  and  has  not  maintained  it. 

The  hope  of  adding  my  mite  to  the  history  of  the  controversy 
was  the  incentive  for  work  upon  its  subject ;  and  this  short  note  is 
the  outcome  of  such  intention. 
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I  think  it  is  now  pretty  generally  admitted  that  decomposition 
of  the  syrup  takes  place  on  keeping,  with  formation  of  grape- 
sngar,  free  iodine,  and  hydriodic  acid — the  change  apparently  pro- 
ceeding until  a  good  proportion  of  the  sucrose  is  converted  into 
dextrose  and  levulose  ;  and  if  the  syrup  be  made  strictly  pharma- 
copoeial  from  point  of  sugar  strength,  deposition  or  solidification 
probably  takes  place  from  such  action.  I  therefore  did  not  see 
any  reasonable  prospect  of  preparing  a  permanent  saccharine  solu- 
tion of  ferrous  iodide,  so  turned  my  attention  entirely  to  the 
aqueous  solution ;  and  perhaps  you  will  allow  me,  before  entering 
into  the  few  notes  of  my  own,  to  briefly  recapitulate  the  work  of 
others  in  the  same  direction.  We  shall  all  remember  the  paper 
by  Mr.  Barnard  S.  Proctor,  read  at  the  Southampton  meeting  in 
1882,  wherein  he  detailed  the  examination  of  what  he  called  "  a 
commercial  sample  of  liquor  of  iodide  of  iron,"  which  was  stated 
to  be  unchangeable  in  its  character.  The  examination  of  this 
sample,  however,  appears  to  have  been  singularly  unprolific  in 
giving  us  any  method  whereby  to  prepare  a  solution  having 
similar  properties  to  the  one  examined ;  in  fact,  Mr.  Proctor's  ex- 
amination appears  to  have  been  more  particularly  directed  to  the 
discovery  of  some  substance  which  ought  not  to  have  been  present, 
and,  having  established  the  presence  of  a  hete  noir  in  the  shape  of 
oxalic  acid,  left  the  liquor  to  take  care  of  itself.  Mr.  Proctor  had, 
however,  also  proved  the  presence  of  sulphurous  and  phosphoric 
acids ;  but  it  so  happens  that  neither  or  all  of  these  combined 
acids  are  efficacious  in  preserving  the  solution  for  any  lengthened 
period,  as,  indeed,  he  himself,  I  think,  admitted. 

In  the  Bulletin  de  la  Societe  Pharmaceutique  du  Sud-Ouest  for  1882, 
we  find  a  process  said  to  keep  indefinitely  a  solution  of  iodide  of  iron, 
by  M.  Izard.  It  consists  in  adding  a  few  minims !  of  alcohol  to 
the  freshly-made  solution.  The  author  explains  that  the  "  alcohol 
undergoes  dehydrogenation,  and  that  the  resulting  aldehyde  is 
capable  of  neutralizing  the  action  of  oxygen."  Supposing  this 
reaction  did  take  place,  one  feels  tempted  to  ask  how  long  the  few 
minims  of  formed  aldehyde  would  withstand  the  action  of  oxygen  ? 
However,  theory  often  fails  where  practice  succeeds,  and  here  is  a 
solution  with  a  "  few  minims  "  of  alcohol  added  to  it.  I  think 
that  it  would  have  been  as  well  if  M.  Izard  had  tried  the  experi- 
ment of  preserving  ferrous  iodide  with  alcohol  with  more  precise- 
ness,  and  have  probably  given  it  a  few  more  days'  chance  before 
allowing  his  method  to  receive  the  stamp  of  publication. 

In  one  of  the  American  papers,  I  remember  some  years  ago 
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seeing  a  process,  wliich  was  the  following  (I  copied  it  at  the  time, 
but  omitted  to  note  its  source)  : — 

"  Iron,  8  grams ;  iodine,  27  grams ;  distilled  water,  95  grams. 
Filter,  and  introduce  2  grams  of  paste  sulphide  of  iron,  and  1  per 
cent,  of  citric  acid."  I  can  scarcely  consider  this  formula  applic- 
able to  pharmacy. 

Last,  but  not  least,  glycerine  has  been  recommended :  it  was 
first  mentioned  for  the  purpose,  I  think,  some  ten  years  ago,  again 
being  brought  to  notice  by  Mr.  Percy  Wells,  in  the  Year-Book  for 
1884.  The  formula  there  given,  however,  also  contains  glucose  as 
an  ingredient ;  and  I  find  that  glycerine,  per  se,  possesses  little,  if 
any,  preservative  power  for  ferrous  iodide. 

Now  I  was  well  aware  that  some  stable  preparations  of  iodide 
existed  as  marketable  articles  ;  but  whatever  might  have  been  mj 
desire  for  a  personal  analysis  of  these,  I  must  say  I  was  to  a  great 
extent  deterred  by  the  previous  experience  of  such  an  able  phar- 
macist as  Mr.  Proctor.  I  could  scarcely  hope  to  arrive  at  results 
differing  from  his,  results  which  would,  therefore,  only  be  unsatis- 
factory for  the  required  purpose.  Moreover,  my  intention  was  not 
so  much  to  find  out  how  other  people  accomplished  their  end,  as 
to  ascertain  how  such  an  end  could  be  brought  about. 
-    I,  therefore,  chose  solely  the  more  sure  method  of  synthesis. 

We  have  in  aqueous  solution  ferrous  iodide.  Oxygen  is  absorbed, 
ferric  hydrate  and  oxyiodide  are  formed,  and  are  precipitated, 
iodine  being  set  free,  which  remains  in  solution.  Now  it  appears 
that  the  reaction  may  be  prevented  by  one  or  more  distinct  chemii 
cal  processes.  '  f^'^'^ii** 

1st.  By  the  presence  of  reducing  agents,  which,  possessing  a 
greater  chemical  affinity  for  oxygen  than  the  ferrous  iodide,  would 
combine  with  the  absorbed  oxygen,  and  thereby  prevent  its  actioli 
upon  the  Felg. 

2nd.  By  the  presence  of  substances  which  would  combine  with 
the  liberated  iodine  as  soon  as  set  free,  themselves  being  converted 
into  products  of  a  higher  degree  of  oxidation,  which  latter  products 
would  keep  the  formed  oxide  in  solution. 

•'  (There  are  probably  other  systems  of  chemical  change  which 
might  lead  us  in  the  direction  aimed  at,  but  they  are  outside  the 
intention  of  this  paper.)  .., 

^  As  an  instance  of  the  first  process,  we  may  mention,  I  think, 
nascent  hydrogen.  If  a  platinum  plate,  in' connection  with  the 
negative  pole  of  a  battery,  be  immersed  in  a  solution  of  ferrous 
iodide,  and  the  positive  pole  immersed  in  water,  the  two  solutions 
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being  separated  by  a  diaphragm,  such  a  solution  of  iodide  will  be 
preserved,  of  course  as  long  as  the  current  passes,  and  if  care  be 
taken  to  prevent  increase  or  decrease  in  strength,  such  a  process 
might  recommend  itself  on  the  score  of  accuracy,  though  certainly 
not  upon  that  of  convenience.  I  know  of  no  other  substance  which 
would  fall  in  the  first  of  these  divisions,  and  at  the  same  time 
possess  the  very  essential  qualification  of  being  innocuous.  More- 
over, such  a  compound  having  great  and  extreme  affinity  for  oxy- 
gen, would  of  course  quickly  become  used  up,  and  thereby  quickly 
defeat  its  intended  mission. 

First  and  foremost  in  the  second  division  comes,  I  think,  the 
proverbial  screw  of  iron  wire.  This  is  efficacious,  insomuch  as 
it  combines  with  the  liberated  iodine;  but  unless  the  solution  is 
decidedly  acid,  a  deposition  of  oxide  and  oxyiodide  takes  place, 
and  the  solution  is  thereby  weakened ;  whilst  if  hydriodic  acid 
he  present,  hydrogen  is  gradually  evolved  until  the  effect  of  the 
acid  in  preventing  precipitation  is  destroyed.  Moreover,  the  por- 
tion of  the  coil  above  the  surface  of  the  solution  being  exposed  to 
the  combined  influences  of  air  and  moisture,  becomes  "rusty," 
and  the  oxide  of  iron  thus  formed  being  gradually  shaken  into 
the  solution,  renders  it  decidedly  unpresentable. 

Mr.  Proctor  mentions  in  his  paper  sulphurous  acid  as  probably 
accounting  for  the  permanency  of  the  solution  he  examined.  A 
few  experiments  were,  therefore,  made  with  this  substance.  A 
solution  of  sulphurous  acid  can  only  be  present  in  extremely  small 
quantities  without  unmistakably  revealing  its  presence  to  the  un- 
trained as  well  as  the  "  trained  nose."  Sulphite  of  soda,  which 
was  also. tried,  immediately  upon  addition  in  very  small  quantity 
reduced  the  dark  Lincoln-green  colour  of  the  solution  to  grass- 
green,  and  although  freely  exposed  in  a  bottle  for  some  days, 
the  solution  preserved  its  colour.  In  about  ten  days,  however, 
secondary  reactions  appeared  to  set  in,  the  liquor  became  cloudy 
owing  to  deposition  of  sulphur  in  a  finely-divided  state,  filtration 
was  of  no  use,  and  the  process  was  naturally  considered  unsatis- 
factory. The  same  remarks  apply,  if  the  addition  of  phosphoric 
acid  be  made  to  the  solution  already  containing  sulphites,  and  also 
to  the  action  of  hyposulphites.  These  experiments  were  repeated 
three  or  four  times  with  very  similar  results. 

It  was  at  this  period  of  the  investigation  that,  having  occasion 
to  remove  iodine  from  an  organic  compound,  and  to  use  phosphorus 
for  its  removal,  the  idea  struck  me  to  try  the  immersion  of  a  stick 
bf  phosphorus  in  a  solution  of  ferrous  iodide  which  was  freshly 
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prepared.  The  result  was  striking ;  the  original  colour  was  pre 
served  for  some  weeks.  This,  however,  could  scarcely  be  considered 
satisfactory  from  a  pharmacist's  point  of  view,  for  the  consequences 
of  "  swallowing  the  screw  "  would  be  trifling  when  compared  with 
the  probable  course  of  events  which  might  be  expected  to  ensue, 
should  our  imaginary  patient  decide  to  have  a  turn  at  the  phos- 
phorus under  the  impression  that  it  was  part  and  parcel  of  the 
physic. 

Now,  the  results  produced  by  the  presence  of  phosphorus  upon 
the  solution  would  probably  be  due  to  the  action  of  that  element 
upon  the  liberated  iodine,  with  formation  of  phosphorus  iodide ; 
this,  in  presence  of  water,  immediately  being  decomposed,  with 
formation  of  hydriodic  and  phosphoric  acids.  On  the  supposition 
that  probably  the  presence  of  phosphorous  acid  itself  would  exert 
some  influence  upon  the  iodine  liberated,  the  addition  of  this  acid 
to  a  sample  of  liquor  was  made,  with,  however,  no  result  except- 
ing the  usual  one  of  decomposition.  Reasoning  further,  that 
phosphorous  acid  was  an  oxidation  product  of  hypophosphorous 
acid,  which  latter  substance  fulfilled  all  the  conditions  laid  down 
in  division  2  ;  and  knowing  further  that  hypophosphorous  acid 
possessed  some  very  remarkable  reducing  properties,  a  trial  of  it 
with  the  freshly  prepared  liquor  was  made.  The  results  obtained 
were  almost  totally  unexpected  and  unlooked-for.  The  solutions 
so  treated  appeared  to  retain  their  colour  for  an  indefinite  period. 
Solutions  were  now  prepared  of  known  strength,  and  after  a  con- 
siderable number  of  trials  (which  it  will  not,  I  think,  be  necessary 
to  recapitulate)  the  following  conclusions  were  arrived  at : — 

1st.  That  a  solution  of  ferrous  iodide  eight  times  the  strength 
of  the  official  syrup,  could  be  almost  indefinitely  preserved  in  a 
stoppered  bottle  occasionally  opened  for  purposes  of  sale,  etc.,  by 
the  addition  of  aqueous  hypophosphorous  acid  equal  in  amount  to 
only  1  per  cent,  of  the  anhydrous  acid  Hg  P  O2. 

2nd.  That  the  same  solution,  containing  1  per  cent,  of  Hg  P  Og, 
if  freely  exposed  to  the  air  in  a  bottle,  would  keep  perfectly  for 
two  months. 

3rd.  That  if  on  continued  exposure  the  solution  became  decom- 
posed, the  further  addition  of  a  few  minims  of  acid  would  restore 
to  it  its  original  grass-green  colour,  and  make  a  perfectly  clear 
solution,  free  from  all  deposit.  I  may  add  that  the  experiments 
were  conducted  in  the  ordinary  "  salubrious "  atmosphere  of  a 
laboratory,  the  solutions  being  exposed  in  half-pint  narrow-mouth 
bottles,  each  bottle  containing  5  fluid  ounces  of  the  liquor  ferri 
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iodidi,  each   drachm  of   which   being  equivalent   to  34*4   grains 

of  Felg. 

The  reactions  which  take  place  appear  to  be  as  follows  : — 
First,  we   have,  of   course— 4 Fe Ig   +   SO^  =  ^'Fe^O^   +  4^1^, 

leaving  out  of  consideration  the  oxyiodide,  which  only  tends  to 

iinnecessary  complication),  then — 

4I2  +  2H3PO2  +  4H2O  =  2H3PO4  +  SHI,  and 
2Fe2  03  +  4H3PO4  =  4FeP04  +  6H2O. 

Now,  what  first  appears  somewhat  anomalous  is,  that  the  solution 
should,  when  freely  exposed  to  the  oxidizing  effects  of  the  atmos- 
phere, remain  for  such  a  lengthened  period  in  the  ferrous  state, 
because,  according  to  the  equation,  there  must  eventually,  and  one 
would  imagine  quickly,  come  a  time  when  the  reaction  would 
cease,  owing  to  the  conversion  of  the  hypophosphorous  into  phos- 
phoric acid.  In  a  solution,  therefore,  which  had  stood  two  months 
without  any  addition,  and  freely  exposed  side  by  side  with  those 
above  alluded  to,  I  determined  the  free  iodine  by  standardized 
hyposulphite. 

The  mean  of  three  determinations  gave  the  following  result : — 
•285  gram  iodine  in  100  c.c. ;  this,  calculated  to  ounces,  is  practi- 
cally equivalent  to  1'25  grain  in  1  ounce  fluid.  This  fact,  I  think, 
explains  the  reason  why  a  small  quantity  of  hypophosphorous  acid 
is  sufficient  to  perform  the  necessary  work,  as  the  combining  pro- 
portions of  the  acid  and  of  iodine  in  the  equation  are  as  66  to  508. 

The  slight  excess  over  and  above  the  amount  required,  is  doubt- 
less necessary  owing  to  its  own  partial  affinity  for  oxygen,  and  is 
also  due  to  its  reducing  effect  upon  the  ferric  hydrate  which  is 
formed,  with  ultimate  production  probably  of  ferric  phosphate  and 
ferrous  hypophosphite.  By  persistently  shaking  the  decomposed 
solution  with  carbon  disulphide,  it  was  also  considered  as  proved 
that  free  iodine,  and  not  ferric  iodide,  was  formed  in  the  decompo- 
sition, as  the  whole  of  the  coloration  due  to  iodine  was  removed, 
leaving  a  perfectly  green  liquor. 

The  application  of  the  acid  to  the  preservation  of  other  similar 
substances  which  are  naturally  prone  to  decomposition,  was  also 
examined  and  found  to  be  very  effectual.  With  syrupus  acid, 
hydriodic,  ammonii  iodidum,  pil.  ferri  iodidi,  ung.  potas.  iodid.,  liq. 
ferri  bromid.,  and  solutions  of  the  protosalts  and  iron  generally,  it 
is  of  great  service.  The  decomposition  of  a  solution  of  sulphate 
of  iron  is  almost  entirely  prevented  by  its  addition ;  this  fact  will 
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doubtless  be  of  service  in  photograpbic  work,  where  solutions  of 
ferrous  sulphate  and  oxalate  are  in  constant  requisition. 

However,  to  return  to  the  original  question,  we  see  that  we  have 
in  hypophosphorous  acid  a  substance  capable  of  establishing  a 
cycle  of  chemical  change  which,  utilized  in  the  right  direction, 
may  possibly  be  of  service  to  us  in  rendering  permanent  what 
hitherto  has  had  no  permanence,  with,  however,  the  attendant 
disadvantage  of  its  own  presence,  although  the  amount  required, 
being  so  small,  can  scarcely,  I  imagine,  be  considered  in  the 
slightest  degree  detrimental.  A  syrup  made  from  the  liquor  above 
named  (1  per  cent.)  would  contain  "125  per  cent,  of  hypophos- 
phorous acid  or  0*075  grain  per  fluid  drachm.  If  even  this  amount 
be  considered  excessive,  it  may  be  considerably  reduced.  By 
using  at  the  time  of  making  only  just  sufficient  acid  to  prevent 
decomposition  by  a  small  amount  of  oxygen,  and  stoppering  up 
quickly,  one-tenth  per  cent,  of  the  anhydrous  acid  will  be  fotind 
amply  sufficient,  and  even  then  the  bottle  may  be  opened  occasion- 
ally without  the  solution  receiving  any  detriment  for  a  tolerably 
long  period.  A  syrup  made  from  such  a  solution  of  one-tenth 
per  cent,  would  contain  '0075  grain  per  fluid  drachm,  practically 
speaking,  nearly  one-hundredth  of  a  grain  in  a  drachm.  This  I  think 
we  shall  all  admit  to  be  as  close  an  approximation  to  absolute 
purity  as  are  many  of  our  chemicals  in  every-day  use  in  medicine. 
To  sum  up,  I  would  submit  the  following  formula  as  the  outcome 
of  my  experiments  :  — 

Iodine      .        .        /     •  .  '  x    ;' 1804  grains. 

Iron  Wire         .        .        ...  2  ounces. 

Distilled  Water        .  •  '   ..   ^,.  '     .    6  fluid  ounces. 

Hypophosphorous  Acid  (contain- 
ing 20  per  cent,  of  HsHPOj).    3  fluid  drachms. 

Digest  the  iodine,  iron  wire,  and  water  at  a  gentle  heat  until 
combination  is  complete,  filter  into  the  hypophosphorous  acid  and 
add  sufficient  distilled  water  to  make  8  fluid  ounces. 

This  will  contain  in  each  drachm  34*4  grains  of  ferrous  iodide, 
Fe  I2,  and  when  added  to  simple  syrup  in  the  proportion  of  1  part 
to  7  parts  by  measure,  will  form  syrupus  ferri  iodidi  of  the  Pharma- 
copoeia strength  as  regards  ferrous  iodide  content. 

(Care  should  be  taken  to  ensure  the  purity  of  the  hypophos- 
phorous acid,  as  much  of  that  prepared  by  the  usual  process,  viz., 
by  decomposition  of   hypophosphite  of    calcium  with  oxalic  acid, 
contains  oxalic  acid  as  an  impurity.) 
'■  In  conciusion,  I  would  say  that  the  formula  I  have  ventured  to 
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propose  is  merely  a  suggestion  in  the  strictest  sense  of  the  word ; 
the  province  of  the  pharmacist,  I  take  it,  being  to  suggest,  and 
not  to  carry  out,  innovations  in  medicine.  To  my  mind,  where  in 
any  preparation  convenience  and  permanence  call  for  the  further 
addition  of  some  substance,  that  addition,  however  small,  however 
infinitesimal,  should  first  be  made  known  and  recognised,  and  it 
should  remain  with  the  medical  profession  either  to  condemn  or 
condone  its  usage. 

I  would  desire  to  express  my  indebtedness  to  Messrs.  Philip 
Harris  &  Co.,  for  allowing  me  the  use  of  their  laboratories  for 
conducting  the  various  experiments. 


The  President  proposed  a  vote  of  thanks  to  Mr.  Robinson.  He 
said,  the  introduction  of  hypophosphorous  acid  was  not  a  novelty. 
It  had  been  well  known  in  practice  as  an  addition  for  rendeHng 
ferrous  iodide  permanent  for  a  considerable  period.  The  very  fact 
of  the  practice  becoming  general  was  a  proof  that  hypophos- 
phorous acid  was  the  best  addition  which  had  yet  been  suggested. 
Personally,  he  was  somewhat  of  a  purist  on  this  question.  His 
requirements  were  somewhat  limited,  and  after  trying  various 
additions  he  had  reverted  to  the  old  practice  of  keeping  the 
syrup  in  2-oz.  bottles,  well  filled  and  carefully  stoppered,  in 
which  state  he  found  it  kept  indefinitely.  After  a  few  months  he 
found  the  slightest  brown  coloration  at  the  top,  but  when  that  was 
diffused  throughout  the  bottle,  it  was  quite  presentable.  It  was 
for  each  pharmacist  to  decide  for  himself  the  legitimacy  of  adding 
to  the  preparations  of  the  Pharmacopoeia. 

•  Mr.  Thomas  Barclay  said,  this  question  of  keeping  the  solution 
of  iodide  of  iron  was  one  he  was  very  familiar  with.  He  kept  a 
bottle  for  something  like  fifteen  years,  containing  a  solution 
of  iodide  of  iron,  of  the  strength  of  1  oz.  of  iodide  to  1  oz.  of 
solution.  It  kept  perfectly  for  that  time,  after  which  it  was  lost, 
so  it  might  be  said  it  would  keep  indefinitely,  and  he  did  not  see 
there  was  any  necessity  for  adding  hypophosphorous  acid.  The 
late  Mr.  Thomas  Southall,  he  believed,  was  the  first  to  bring 
before  pharmacists  the  question  of  the  keeping  properties  of  syrup 
of  iodide  of  iron.  Up  to  that  time  it  was  generally  understood 
that  it  should  be  kept  in  a  dark  bottle  covered  with  blue  paper, 
and  that  was  the  method  employed  in  his  apprenticeship  days,  the 
bottle  being  carefully  stoppered,  turned  upside  down,  and  covered 
with  coloured  paper.      But  Mr.  Southall  showed  that  putting  it 
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in  the  sunliglit  was  the  best  way  of  keeping  the  syrup.  There 
was  no  difficulty  in  making  the  syrup  at  once  from  this  solution, 
so  that  you  could  always  have  pure  syrup  of  iodide  of  iron. 

Mr.  Williams  said,  he  had  been  aware  for  some  time  past  that 
hypophosphorous  acid  was  an  admirable  agent  to  preserve  the 
concentrated  liquor  of  iodide  of  iron ;  but  he  would  not  like  to 
introduce  it,  or  sell  it  in  any  way  as  a  commercial  article,  from  the 
consideration  which  the  President  had  referred  to,  that  it  was  a 
question  whether  any  addition  could  properly  be  made.  In  this 
case  his  own  candid  opinion  was,  that  there  was  no  objection  to 
the  addition.  He  found  that  eight  drops  of  solution  of  hypophos- 
phorous acid  of  sp.  gr.  1136  served  to  preserve  one  ounce  of  con- 
centrated liquor,  sufficient  to  make  8  fluid  ounces  of  syrup ;  and 
considering  that  the  dose  of  syrup  would  be  only  a  drachm, 
it  would  contain  such  a  small  fraction  of  hypophosphorous 
acid  that  he  could  not  imagine  it  would  do  much  harm.  At 
the  same  time,  there  was  the  objection  that  it  would  be  adding 
something  which  was  not  stated  on  the  label.  Otherwise  this  was 
no  doubt  the  best  thing  yet  suggested  for  preserving  the  liquor. 
Mr.  Barclay's  remarks  about  the  decolorizing  of  the  iodide  applied 
more  to  the  syrup  than  to  the  liquor.  He  had  seen  some  very 
strong  instances  of  how  wonderfully  light  did  bring  back  the 
colour  of  the  syrup.  He  should  like  to  hear  the  opinion  of  the 
Conference  whether  it  was  considered  right  to  use  a  preservative 
of  any  kind,  even  the  most  innocent. 

Mr.  Jones  said,  although  it  had  been  an  open  secret  for  some 
time  that  the  hypophosphorous  acid  would  prevent  change  in  the 
ordinary  concentrated  liquor,  they  must  give  Mr.  Robinson  credit 
for  making  the  first  public  statement  of  the  fact.  Many  had 
arrived  at  this  conclusion,  and  advertisements  appeared  from  time 
to  time,  of  So-and-so's  permanent  solution ;  but  the  makers  had 
kept  the  methods  pretty  much  to  themselves.  Mr.  Robinson  had 
now  not  only  told  them  what  the  preserving  agent  was,  but  the 
exact  proportion  to  use,  and  worked  out  an  elaborated  equation  to 
show  its  action.  At  the  time  Mr.  Barnard  Proctor's  paper  was 
published  he  remembered  having  had  something  to  do  with  this 
liquor.  It  was  required  for  certain  people  living  in  small  country 
towns  who  only  wanted  to  use  a  drachm  at  a  time,  and  would  only 
have  this  or  none  at  all.  Looking  at  Mr.  Barnard  Proctor's  paper, 
it  seemed  very  easy.  He  found  certain  things  were  mentioned, 
amongst  them  oxalate  of  iron,  and  that  was  the  first  thing  he 
tried  ;  but  the  product  could  not  be  sold,  for  very  obvious  reasons. 
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Then  he  found  Mr.  Proctor  mentioned  phosphorus  and  sulphurous 
acid.  Phophorus  alone  would  not  keep  it,  and  sulphurous  acid 
was  out  of  the  question.  Sulphite  of  soda  did,  but  after  a  time 
that  changed,  and  the  only  thing  to  do  was  to  come  back  to 
hjpophosphorous  acid,  but  that  point  escaped  Mr.  Proctor.  He 
could  only  account  for  the  presence  of  oxalate  of  iron  by  the  fact 
that  the  hypophosphorous  acid  had  been  made  by  the  old  way  of 
precipitating  a  solution  of  hypophosphite  of  calcium  with  oxalic 
acid,  and  that  oxalic  acid  was  left  in  as  an  impurity,  and  that 
accounted  for  the  nice  lemon- coloured  deposit  which  was  found. 
The  liquors  in  the  market  now  did  not  contain  that,  because  he 
presumed  pure  acid  was  used.  He  would  ask  Mr.  Robinson  if  he 
found  any  samples  of  concentrated  liquor  ferri  iodidi,  which,  on 
being  mixed  with  syrup  for  two  or  three  days,  threw  down  a 
precipitate  of  dark  phosphate  and  rendered  the  syrup  very  un- 
sightly, because  in  that  case  it  would  be  a  great  objection  to  using 
it.  Possibly  in  the  proportion  Mr.  Robinson  gave  such  a  result 
would  not  take  place,  but  he  certainly  had  seen  solutions  which 
when  mixed  would  deposit  after  keeping. 

Mr.  CoNROT  thanked  Mr.  Robinson  for  bringing  this  matter 
forward,  for  it  was  much  better  for  such  a  thing  as  this  to  be 
known.  Honest  houses  went  in  for  making  liquor  ferri  iodidi  which 
was  not  thoroughly  stable  when  the  bottle  was  opened;  but  this  did 
not  suit  their  customers,  who  said.  So-and-so  send  out  a  perfectly 
genuine  article  which  will  keep,  why  do  you  not  do  so  ?  It  was 
useless  in  such  a  case  to  say,  We  assure  you  it  is  not  strictly  pure, 
because  you  cannot  circumvent  the  nature  of  ferrous  iodide,  and 
it  is  not  legitimate  to  add  anything  to  it.  It  was  very  important 
then  to  have  the  thing  fully  known,  and  to  have  its  preparation 
exactly  stated.  There  had  been  a  liquor  ferri  iodidi  on  the  market 
for  many  years,  but  it  was  made  in  a  totally  different  way  to  this, 
and  contained  no  hypophosphorous  acid,  and  consequently  it  would 
not  keep  when  exposed.  He  certainly  would  recommend  pharma- 
cists to  use  that  kind  if  they  required  liquor  ferri  iodidi  which  was 
a  pure  article.  But  he  thought  it  was  a  mistake  to  use  the  liquor 
at  all,  as  the  syrup  was  sufficiently  stable  if  not  made  with  the  full 
amount  of  sugar  directed  in  the  Pharmacopceia.  He  did  not  know 
whether  that  amount  was  reduced  in  the  new  Pharmacopoeia,  but  t 
was  a  great  mistake  to  have  such  an  excess  of  sugar.  If  that  were 
altered,  it  would  be  more  stable,  and  there  would  be  less  necessity 
for  these  liquors. 

Dr.  Presslie  said,  when  he  was  an  apprentice  in  Aberdeen,  some 
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ten  years  ago,  the  same  metliod  as  was  described  by  Mr.  Barclay  was 
adopted,  and  it  was  quite  a  mysterious  process,  tbe  opening  of  a 
bottle  of  syrup  of  iodide  of  iron  in  the  back  shop.  Since  that 
time  they  had  been  in  the  habit  there  of  using  the  liquor.  He  did  not 
know  how  it  was,  but  some  people  suspected  what  was  the  decolO" 
rization  or  preservative  agent  used,  and  he  was  very  pleased  to  see 
the  formula  on  the  board.  Some  years  ago  he  experimented  with 
some  others  on  the  stability  of  the  mixture ;  and  the  conclusions 
they  came  to  then  were,  that  if  the  syrap  was  bottled  in  4  oz. 
bottles  it  kept  very  well ;  and  as  prescriptions  generally  came  in 
for  2  ozs.  in  2  drachm  doses,  he  did  not  see  any  reason  for  departing 
from  the  prescribed  formula.  He  was  not  quite  certain  that  the 
elaborate  formula  on  the  board  was  after  all  quite  correct,  for  it 
seemed  to  him  to  be  an  analogous  case  to  the  basic  character,  of 
phosphorus  in  other  compounds.  The  case  he  referred  to  was  the 
m-anufacture  of  Cleveland  iron  into  steel.  It  was  found  there 
that  phosphorus  was  so  basic  that  it  stopped  at  the  iron  and  would 
not  come  out  of  it ;  so  a  London  lawyer,  he  believed,  suggested 
the  use  of  some  sort  of  brick  containing  magnesium,  and  the 
phosphorus  was  found  to  combine  with  it.  He  thought  this  was 
an  analogous  case  ;  that  the  phosphorus  was  introduced  simply  as 
the  brick  was  into  the  iron-smelter's  furnace.  The  great  value  of 
syrup  of  iodide  of  iron  seemed  to  be  its  instability.  You  had  free 
iodine  which  would  combine  in  the  human  economy  with  an  albur. 
minoid,  and  would  circulate  through  the  blood,  so  that  each  tissue 
received  its  due  amount  of  iodine  or  albuminoid  of  iodine. 

Mr.  Jones  said  he  had  omitted  to  mention  one  point.  A  great 
many  samples  of  sugar  now  in  the  market  were  decidedly  alkaline, 
as  every  one  knew  who  had  attempted  to  make  syrup  of  violets. 
The  old  practice  used  to  be,  to  put  a  little  citric  acid  into  the  syrup, 
and  he  should  like  to  raise  that  question  as  to  how  far  it  was 
desirable  to  add  to  the  syrup  of  iodide  of.irx)n  prepared  in  the 
ordinary  way  from  ordinary  sugar,  a  little  citric  acid  to  neutralize 
any  alkalinity.  A  syrup  prepared  with  such  an  addition  would 
certainly  keep  better  than  without  it. 

Mr.  Groves  pointed  out  that  the  liberation  of  iodine  in. the 
syrup  of  ferrous  iodide  was  a  secondary  action  dependent  on  the 
formation  of  peroxide.  If  to  the  syrup  were  added  a  little 
phosphoric  acid,  and  they  were  shaken  together,  as  soon  as  the 
peroxide  formed  it  was  seized  by  the  phosphoric  acid  and  rendered 
insoluble,  and,  therefore,  prevented  the  liberation  of  iodine. 
Syrup  of  that  kind  would  keep  very  well,  but  became  turbid. 
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The  preservative  effect  of  hypophosphorous  acid  consisted  in 
this,  that  the  hypophosphite  was  raised  by  the  action  of  the  iodine 
to  the  higher  condition  of  oxidation. 

Mr.  Umney  saw  no  more  harm  in  using  a  preservative  of  this 
kind  than  in  using  spirit  of  wine  to  preserve  a  concentrated 
infusion.  If  he  were  asked  whether,  strictly  from  a  pharmaceutical 
point  of  view,  a  concentrated  infusion  should  be  used,  he  should 
say,  No,  certainly  not  ;  but  if  he  were  asked  whether  for  con- 
venience such  infusions  were  and  must  be  used,  he  should  say.  Yes. 
This  case  of  liq.  fer.  iod.  was  precisely  on  all  fours.  Under  almost 
every  circumstance,  it  was  as  natural  for  syrup  of  iodide  of  iron 
to  go  bad,  as  it  was  for  iron  to  rust.  The  President  said  he  found 
it  keep  very  well;  but  this  preparation  had  to  be  distributed 
broadcast  throughout  the  country,  and  kept  under  conditions 
which  were  not  always  favourable.  Then  came  the  use  of  con- 
centrated preparations ;  and,  if  such  preparations  must  be  used, 
the  next  thing  was  to  add  something  unobjectionable  which  would 
preserve  them  in  as  elegant  a  state  as  possible.  For  some  time 
past  he  had  been  using  from  '5  to  1  per  cent,  of  real  hypophos- 
phorous  acid  in  liq.  fer.  iod.  He  considered  it  was  the  most 
elegant  preservative  that  could  be  used.  If  pharmacists  would 
have  liq.  fer.  iod.,  they  had  it  now  with  their  eyes  open. 

Mr.  Moss  said,  he  took  the  same  ground  as  Mr.  Umney,  and  had 
for  a  considerable  time  adopted  the  same  expedient.  For  many 
years  previous  to  that  he  was  in  the  habit  of  making  a  strong 
solution  of  iodide  of  iron,  and  eight  or  ten  years  ago  used  no 
preservative  at  all.  The  plan  then  was,  to  place  the  syrup  in 
small  white  glass  bottles, — thoroughly  well  stoppered,  really  good 
flint  glass  bottles, — and  in  them  it  would  keep  for  an  indefinite 
periodj  so  that  when  mixed  with  syrup  to  make  the  ordinary  syr. 
fer.  iod.,  it  would  make  as  nice  a  preparation  as  when  freshly 
prepared.  He  did  not,  however,  expose  those  bottles  to  sunlight 
to  keep  them  colourless,  but  always  kept  them  in  the  dark.  On 
the  whole,  he  thought  it  was  better  to  have  dark  blue  bottles  for 
iodide  of  iron  than  to  have  light  ones,  if  they  were  only  as  well 
stoppered. 

Mr.  Robinson,  in  reply,  said,  he  thought  he  ought  to  express  his 
sense  of  indebtedness  to  those  gentlemen  who  had  been  in  the 
habit  of  using  this  preservative,  but  who  had  not  before  this  come 
forward  to  give  the  pharmaceutical  world  the  benefit  of  their 
experience.  He  should  almost  have  thought  that  the  secretaries 
of  the  Conference  would  have  been  inundated  with  applications 
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for  permission  to  read  papers  on  a  permanent  syrup  of  iodide  of 
iron.  But,  so  far  as  lie  knew,  such  was  not  the  case,  all  these 
gentlemen  having  reserved  their  explanations  for  an  oral  discus- 
sion instead  of  committing  them  to  paper.  He  did  not  put  forward 
the  formula,  except  as  purely  suggestive.  The  matter  of  the 
addition  should  lie  in  the  hands  of  medical  men  entirely,  to 
approve  or  disapprove  of  its  use,  as  he  considered  that  pharmacists 
were  not  in  a  position  to  say  whether  they  should  or  should  not 
use  it.  They  should  simply  say  to  the  medical  man.  There  is  a 
syrup  of  ferrous  iodide  which  undergoes  decomposition  with  for- 
mation of  free  iodine  and  hydriodic  acid ;  on  the  other  hand, 
there  is  this  permanent  preparation,  possessing  only  the  disadvan- 
tage of  containing  a  minute  proportion  of  an  innocuous  substa^ace, 
will  you  have  the  permanent  solution,  or  that  which  is  always 
changing  ?  and  he  presumed  the  medical  man  would  be  prepared 
to  give  an  answer  to  the  question.  With  regard  to  the  point 
raised  by  Mr.  Barclay,  he  was  well  aware  that  a  two-ounce  bottle, 
if  well  filled,  would  keep  for  an  indefinite  period ;  but  the  awkward 
matter  was,  that  in  a  dispensing  establishment  they  were  con- 
tinually taking  out  of  that  two-ounce  bottle,  and  a  two-ounce  bottle 
to-day  was  not  a  two-ounce  bottle  to-morrow  ;  the  consequence  of 
which  was,  that  oxygen  was  absorbed  and  decomposition  went  on. 
He  did  not  agree  with  Dr.  Presslie's  criticism.  What  was  true 
of  dry  reactions  was  not  by  any  means  true  of  wet  reactions. 
Yery  often  in  chemistry,  a  statement  which  was  true  in  one  sense 
with  regard  to  the  reaction  between  dry  bodies  in  the  solid  state, 
was  quite  untrue  if  the  action  took  place  in  the  presence  of  water. 
It  was  quite  true,  as  Mr.  Jones  had  said,  that  many  samples  of 
sugar  contained  alkali ;  and  probably  the  addition  of  a  little  citric 
acid  would  be  of  advantage  in  preserving  the  syrup.  With  regard 
to  the  addition  of  any  preservative,  as  he  had  already  said,  it 
should  rest  in  the  hands  of  the  medical  profession  entirely,  but 
he  thought  it  was  quite  possible  in  pharmaceutical  life,  as  well  as 
in  social  life,  to  "  strain  at  a  gnat  and  swallow  a  camel:"  the  iron 
was  officially  directed  to  be  used,  either  in  the  form  of  wire  or 
iron  nails  free  from  oxide ;  but  it  was  quite  possible  for  that  iron 
to  be  contaminated  with  J  per  cent,  or  even  |  per  cent,  of  phos- 
phorus, and  that  combining  with  the  iodine  would  give  an  amount 
of  phosphoric  acid  in  the  solution  equal,  if  not  exceeding,  that 
suggested  in  the  formula  above. 
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In  the  absence  of  Mr.  Naylor,  F.C.S.,  the  following  paper  was 
read  by  Mr.  Plowman  : — 

THE    COMPARATIVE    STRENGTHS    OF    CERTAIN   PRE- 
PARATIONS OF   IPECACUANHA. 

By  W.  a.  H.  Naylor. 

The  remark  that  the  wine  of  ipecacuanha  of  the  British 
Pharmacopoeia  is  unsatisfactory  when  viewed  from  a  pharma- 
ceutical standpoint,  will  be  unanimously  endorsed  by  those  who 
have  had  experience  of  the  making  and  storing  of  this  preparation. 

The  observation  that  it  deposits  emetine  on  keeping  has  been 
recorded  from  time  to  time  by  practical  pharmacists.  That  the 
quantity  of  alkaloid  apt  to  be  precipitated  is  considerable,  has 
been  demonstrated,  notably  by  Brownen.  It  is  not,  therefore, 
surprising  that  its  use  by  medical  practitioners  should  have 
frequently  yielded  disappointing  results,  and  they  should  have 
had  recourse  to  other  preparations  of  the  drug,  which,  on  the 
representations  of  specialists  held  out  the  promise  of  being  more 
uniform  in  their  action  and  certain  in  their  effects.  It  was  the 
knowledge  of  these  facts  that  suggested  to  me  the  desirability  of 
instituting  an  inquiry  into  the  alkaloidal  value  of  the  preparations 
in  common  use.  For  this  purpose  selection  was  made  of  the 
vinum  ipecacuanhse,  B.P.,  extractum  ipecacuanhas  fluidum,  U.S.P., 
and  acetum  ipecacuanhaB. 

The  mode  of  procedure  consisted  in  taking  a  commercially  good 
sample  of  the  root,  half  of  which  was  bruised  as  directed  by  the 
authoritative  formula,  the  remainder  being  reduced  to  a  fine  pow- 
der and  passed  through  a  sieve  having  sixty  meshes  to  the  linear 
inch.  From  the  fine  powder  there  were  made  a  wine,  fluid  extract, 
and  vinegar,  the  first  according  to  the  strength  prescribed  by  B.P., 
the  second  in  accordance  with  the  directions  of  the  U.S. P.,  and  the 
third  by  the  use  of  the  dilute  acetic  acid  of  the  B.P.  in  the  propor- 
tion of  1  in  20.  The  vinegar  was  prepared,  like  the  wine,  by 
maceration  for  seven  days  with  occasional  agitation,  the  operation 
of  shaking  being  performed  on  both  at  practically  the  same  time. 
From  the  "  bruised  "  portion  wine  and  vinegar  only  were  made. 

Process  of  Assay. — The  difficulty  in  making  choice  between  rival 
processes  for  the  determination  of  the  emetine  was  considerably 
enhanced  by  the  knowledge  that  the  chemistry  of  this  alkaloid  is 
at  the  present  moment  in  a  transitional  state.  Added  to  this  was 
the  existence  of  foreign  organic  matter  in  one  of  the  menstrua  em- 
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ployed,  and  the  method  to  be  adopted  must  be  uninfluenced  by  the 
extractive  of  the  sherry.  Further,  it  was  necessary  to  guard 
against  the  introduction  of  manipulative  difficulties  which  might 
ensue  from  operating  upon  too  large  a  volume  of  liquid.  It  was 
also  essential  that  the  results  should  be  strictly  comparative.  On 
trial  it  was  found  that  the  process  proposed  by  Zinoffsky  could  be 
adapted  so  as  to  fulfil  in  the  main  these  conditions.  The  sample 
of  ipecac,  of  No.  60  powder  was  assayed  as  follows  : — 

To  15  grams,  of  the  drug  were  added  150  c.  c.  of  alcohol  (90  per 
cent.)  and  fifteen  drops  of  dilute  sulphuric  acid,  and  shaken  during 
twenty-four  hours.  At  the  end  of  this  time  100  c.  c.  of  the  liquid 
were  filtered  off,  the  alcohol  evaporated,  and  the  residue,  taken  up 
by  water,  was  titrated  with  Mayer's  solution,  1  c.  c.  of  which  cor- 
responded to  '0189  gram  of  alkaloid.  The  point  at  which  precipi- 
tation ceases  marks  the  end  of  the  reaction.  To  beguile  the  tedium 
consequent  upon  the  patient  watching  for  the  subsidence  of  the 
precipitate  after  each  addition  from  the  burette,  and  to  insure  a 
greater  degree  of  accuracy,  it  is  advisable  to  make  two  rough 
determinations,  the  third  or  fourth  can  then  be  performjed  with 
rapidity  and  precision. 

Examination  of  Wine  and  Fluid  Extract. — A  given  volume  of 
each  was  evaporated  until  free  from  alcohol,  an  excess  of  lime  was 
added,  and  a  gentle  heat  applied  until  a  dry  residue  was  obtained. 
The  respective  residues  were  exhausted  with  strong  alcohol  and 
acidified  with  sulphuric  acid,  the  spirit  was  removed  by  distilla- 
tion and  evaporation,  and  the  products  were  treated  with  a  definite 
amount  of  water  and  titrated. 

The  vinegar  of  ipecac,  was  similarly  examined,  in  this  case  the 
excess  of  lime  being  added  after  reduction  by  evaporation  to  a  low 
bulk.  In  working  the  process,  the  volume  operated  upon  ought 
not  to  be  less  than  400  c.c.  of  the  wine  and  vinegar,  and  20  to  40 
c.c.  of  the  fluid  extract.  It  is  also  imperative  that  the  solutions 
to  be  titrated,  representing  as  they  do  approximate  amounts  of 
alkaloid,  should  be  made  up  to  the  same  measure. 

In  tabulating  the  average  results  obtained,  it  may  be  interest- 
ing to  include  the  percentage  numbers,  w^hich  were  furnished  by 
the  titration  of  the  simple  residues  left  behind  on  the  evaporation 
of  the  three  preparations.  Not  only  do  they  well  illustrate  the 
distm'bing  effect  of  the  organic  matter  present,  but  they  also 
supply  the  chief  reason  for  selecting  the  process  of  assay  which 
has  here  been  adopted. 
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From  portion  of  Sample  Ipecac,  in  No.  60  powder. 


Yinum  ipecac.  . 
Acetum  ipecac.  . 
Ext.  ipecac,  fluid. 


No.  c.  c.  taken. 


400 

400 

40 


Bark 

equivalent  in 

grains. 


20 
20 
40 


Alkaloid 
equivalent  to  100 
grams  of  bark. 


0-756 
0-836 
0-720 


From  portion  of  Sample  Ipecac.  "  bruised.'*^ 


Vinum  ipecac. 
Acetum  ipecac. 


No.  c.  c.  taken. 


400 
400 


Bark  equivalent 
in  grams. 


20 
20 


Alkaloid 
equivalent  to  100 
grams  of  bark. 


0-604 
0-756 


From 

Simple  Residues. 

Sample  in  No.  60  powder. 

Alkaloid 

equivalent  to  100 

grams  of  bark. 

Sample  "  bruised." 

Alkaloid 
equivalent  to  100 
grams  of  bark. 

Vinum  ipecac 

Acetum  ipecac 

3-30 
2-45 

2-26 
2-00 

Percentage  of  Alkaloid  in  Sample  Ipecac.  1*09. 

So  far  as  emetine  may  be  taken  as  representing  the  therapeutic 
value  of  ipecacuanha,  the  inference  to  be  drawn  from  these  figures 
is  obvious.  First,  that  of  the  three  preparations  which  were  made 
and  examined  the  vinegar  was  the  strongest ;  secondly,  that  the 
alcohol  and  acetic  acid  employed  in  the  extraction  of  the  medicinal 
properties  exerted  a  greater  solvent  power  when  the  drug  was  in 
fine  powder  than  when  it  was  simply  bruised.  The  possibility 
that  these  results  might  be  serviceably  applied  towards  the  pro- 
duction of  a  stable  and  active  vinum  ipecacuanhse,  suggests  an 
inquiry  foreign  to  the  objects  of  this  note.  Besides,  would  not  the 
discussion  of  the  question  under  present  circumstances  be  ill- 
timed  ?  For  in  the  new  issue  of  the  British  Pharmacopoeia  it  is 
surely  only  creditable  to  the  distinguished  ability  of  the  committee 
of  revision  to  believe  that  the  defects  of  this  and  other  old  pre- 
parations which  are  to  be  favoured  with  official  recognition  will  be 
so  far  remedied  as  to  render  unnecessary  renewed  controversy. 
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The  President,  in  proposing  a  vote  of  thanks  to  Mr.  Naylor,  said, 
the  results  of  the  paper  might  be  summed  up  in  one  position,  that 
acetic  acid  was  the  proper  solvent  for  the  active  principle  of  ipe- 
cacuanha. This  was  known  before,  but  it  was  well  to  have  it 
formulated  in  such  a  distinct  fashion.  This  principle  had  been 
carried  into  effect  in  the  new  Pharmacopoeia,  in  which  the  direc- 
tion was  to  form  an  acetous  extract  of  ipecacuanha  to  be  dissolved 
in  sherry  wine.  As  he  had  intimated  before,  this  process  was 
somewhat  clumsy,  and  might  be  made  a  little  more  elegant,  but  it 
was  satisfactory  to  have  an  authoritative  direction  of  this  kind. 

Mr.  Williams  said,  he  had  had  the  pleasure  of  meeting  Mr. 
Naylor  on  the  previous  Saturday,  and  conversing  with  him  on  the 
subject  of  his  paper.  Mr.  Naylor  told  him  that  he  attached  great 
importance  to  this  observation,  that  acetic  acid  was  so  excellent  a 
solvent,  and  he  was  very  pleased  to  find  that  in  the  "new  Pharma- 
copoeia acetic  acid  had  been  directed  to  be  used,  though,  as  his 
paper  had  already  been  sent  in,  he  could  not  add  a  note  to  that 
effect.  He  would  remind  the  meeting  of  the  acetic  extract  of  col- 
chicum  of  old  days,  for  colchicine  and  emetine  had  a  certain 
resemblance,  and  acetic  acid  was  known  to  be  an  excellent  solvent 
of  colchicine. 

Mr.  CONROY  said,  there  could  be  no  doubt  that  an  acetic  men- 
struum was  the  most  suitable  for  the  extraction  of  emetine.  It 
was  a  pity  they  had  not  a  more  simple  process  given  in  the  Phar- 
macopoeia, but  instead  of  that  it  directed  a  dry  acetous  extract  to 
be  made,  and  added  to  the  wine.  That  seemed  to  be  going  back, 
for  it  was  always  a  pity  to  heat  substances  when  there  was  no 
necessity.  It  would  be  far  preferable  to  add  sufficient  acetic  acid 
to  the  wine,  and  then  to  exhaust  the  ipecacuanha  with  the  wine  by 
maceration,  using  uncrushed  root. 

Mr.  Alcock  said  he  believed  that  this  method  would  give  a  clear 
and  bright  preparation,  which  would  be  much  better  than  that 
hitherto  adopted,  but  was  of  opinion  that  a  standard  solution  of 
emetia  in  weak  spirit  was  much  to  be  preferred,  both  for  its 
emetic  and  keeping  properties. 

Mr.  Jones  said  the  ordinary  wine  of  ipecacuanha  had  been  most 
unsatisfactory.  It  was  rather  early  yet  to  say  how  the  new  pre- 
paration would  behave,,  but  he  did  not  see  how  it  was  to  be  better 
than  it  had  been  hitherto,  because  as  long  as  there  was  a  vinous 
preparation  it  would  deposit.  He  once  made  experiments  on  pure 
emetine  made  according  to  the  process  of  Glenard,  published  in 
1876,  and  adding  it  to  wine,  but  that  wine   deposited.     There 
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should  be  some  preparation  in  whicli  sherry  wine  was  not  used.  In 
the  parallel  case  of  quinine  and  orange  wine  it  would  still  deposit 
unless  the  orange  wine  had  the  tannin  removed.  There  was  only 
a  small  amount  of  tannin  in  sherry,  but  quite  enough  to  deposit. 

Mr.  T.  F.  Abraham  said,  it  was  all  very  well  for  gentlemen  to 
suggest  that  they  should  have  liquor  emetinse,  but  the  public 
would  have  the  wine,  and  instead  of  thinking  of  abandoning  the 
wine,  surely  it  would  be  better  if  a  serious  attempt  were  made  to 
make  a  wine  of  ipecacuanha,  not  necessarily  with  sherry,  but  as 
like  sherry  as  possible — to  find  out  what  particular  ingredient  of 
the  sherry  it  was  that  caused  the  deposit,  and  to  make  a  wine 
which  should  be  in  flavour  and  appearance  something  like  sherry, 
but  not  throw  down  the  active  ingredients,  than  to  provide  a 
liquor  emetinae  which  would  not  meet  the  requirements  of  the 
public.  The  wine  as  described  in  the  new  Pharmacopoeia  might 
be  very  good  to-day,  but  was  it  to  be  made  every  day  or  every 
week?  He  saw  little  reason  to  hope  that  the  new  wine  would 
keep  any  better  than  the  old. 

Dr.  Presslie  said,  some  years  ago  the  manufacture  of  ipecacuanha 
wine  occupied  their  attention  at  Aberdeen.  A  friend  of  his,  since 
dead,  used  a  certain  amount  of  tartaric  acid  to  his  wine.  He 
believed  in  acid  wine,  and  he  was  glad  to  see  that  his  old  friend's 
opinion  was  corroborated  to-day.  It  must  be  borne  in  mind  that 
emetine  was  a  glucoside,  and  was  precipitated  by  tannic  acid.  In 
using  acid  wine  you  had  a  solution  of  glucoside  in  organic  acid ; 
but  the  unfortunate  thing  was,  that  in  sherry  wine  there  was  an 
appreciable  amount  of  tannic  acid,  which  would  cause  a  precipitate 
of  the  glucoside  after  a  time.  Professor  Attfield  mentions  that  a 
certain  amount  of  emetine  would  be  found  in  the  deposit  from  old 
ipecacuanha  wine.  He  added  about  half  a  drachm  of  tartaric  acid 
to  the  bottle  of  sherry  wine,  and  found  it  kept  very  well  for  a  rea- 
sonable length  of  time  ;  and  it  acted  very  well  therapeutically. 


In  the  absence  of  Mr.  David  Hooper,  F.C.S.,  the  following  paper 
was  read  by  Mr.  Plowman  : — 

QUmOLOGICAL  WORK  m  THE    MADRAS    CINCHONA 
PLANTATIONS. 

By  David  Hooper,  F.C.S.,  Government  Quinologist. 

Since  the  disappearance  of  Mr.  John  Broughton  from  the  Madras 
Presidency  in  the  year  1875,  no  systematic  chemical  work  has 
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been  conducted  in  cinchona  culture  on  the  Nilgiris.  During  this 
interval  of  ten  years  such  fluctuations  have  characterized  the 
bark  market,  and  such  developments  have  been  made  in  quinine 
manufacture,  that  it  appears  a  matter  for  regret  that  chemical  ex- 
periments were  not  permitted  to  continue  in  the  naturalized  home 
of  so  great  an  industry. 

The  appointment  of  a  chemist  was,  however,  made  early  in  last 
year  by  the  Secretary  of  State  for  India;  and  my  duties  were 
entered  into  last  October.  The  appointment  was  made  with  a 
view  to  advance  the  practice  of  cinchona  culture  at  the  Govern- 
ment plantations,  "  by  analysing  the  bark  of  a  very  large  number 
of  their  trees  in  different  stages  of  their  growth,  when  treated 
under  different  systems  and  when  grown  at  different  altitudes." 

The  method  of  analysis  which  I  use  gives  more  definite  if  not 
more  accurate  results  than  that  adopted  by  Broughton ;  and 
although  some  of  my  experiments  are  in  the  same  direction  as  my 
predecessor's,  they  will  no  doubt  be  of  interest  to  the  pharmaceu- 
tical world.  The  whole  of  the  work  done  in  my  department  has 
been  embodied  in  a  report  to  the  Grovernment  of  Madras,  through 
Mr.  M.  A.  Lawson,  Director  of  the  Cinchona  Plantations ;  and  I 
have  been  allowed  to  transcribe  certain  sections  to  communicate  to 
your  Conference  this  year  at  Aberdeen. 

The  table  given  on  page  503  comprises  forty  analyses,  showing 
the  alkaloidal  value  of  the  principal  species  of  cinchona  growing 
in  Grovernment  and  other  estates. 

C.  officinalis. — The  samples  of  this  species  were  selected  from 
typical  trees  growing  on  the  Dodabetta  plantations.  The  analysis 
of  the  natural  bark  is  the  average  of  eight  analyses  made  on  trees 
of  twenty- two,  nineteen,  and  fourteen  years  of  age,  and  differing  in 
having  broad  and  narrow  leaves.  The  mossed  and  renewed  are 
each  the  average  of  three  analyses  made  of  trees  of  different  ages. 
As  far  as  these  few  results  go,  it  appears  that  on  the  whole  the 
younger  trees  are  superior  to  the  older  ones,  and  the  narrow-leaved 
variety  to  the  broad-leaved.  The  following  amounts  of  quinine 
were  determined  in  three  kinds  of  crown  bark  from  trees  of  the 
same  age  : — 


Narrow-leaf. 

Broad-leaf. 

Natural   . 

2-85 

2-95 

Mossed    . 

4-03 

3-47 

Eenewed . 

4-48 

3-85 
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Amor- 

Description of  Bark. 

Quinine. 

Cinchoni- 
dine. 

Quini- 
dine. 

Cincho- 

nine. 

phous 
Alka- 
loids. 

Total. 

C.  officinalis,  natural  . 

271 

128 

•18 

•49 

•55 

5^21 

„    >       „         mossed  . 

3-58 

139 

•16 

•34 

•60 

6^07 

„          „         renewed 

4-11 

•90 

•13 

•20 

•60 

5-94 

„          „         var.  An- 

gustifolia,  natural    . 

3-97 

1-32 

•12 

•12 

•87 

6^40 

G.  officinalis,  var.  An- 

gustifolia,  mossed    . 

5-60 

1-41 

•33 

•04 

•97 

8-35. 

G.  officinalis,  var.  An- 

gustifolia,  renewed  . 

4-91 

•89 

•38 

•19 

1-14 

7-51 

C.  Humboltiana,  corky 

bark 

2-24 

1-55 

Trace. 

•49 

•90 

5  18 

G.  magnifolia,  natural 

2-73 

3-48 

•70 

•59 

7-50 

„          „           mossed 

3-21 

2-68 

»_ 

•21 

•67 

6^77 

„          „          renewed 

3-24 

1-40 



•47 

•75 

5-86 

„  pubescens  .... 

3-32 

1-93 

— 

•25 

•50 

6-00 

„  Pitayensis,  12  years 

— 

old    ....... 

2-83 

•62 

1-78 

•38 

6-92 

G.  Pitayensis,  12  years 

1-31 

old 

1-86 

•51 

•89 

2^10 

•40 

5^76 

C  Ledgeriana,  Nadu- 

vatam 

5-58 

1-24 



•23 

•62 

7-67 

G.    Ledgeriana,    Coo- 

noor,  broad  leaf  .     . 

2-40 

•50 

Trace. 

3-17 

•91 

6-98. 

G.     Ledgeriana,    Coo- 

noor,  narrow  leaf    . 

3-28 

•55 

Trace. 

1-85 

1-14 

6-82 

G.  Ledgeriana,  South 

Wynaad     .... 

8-41 

•34 

•09 

•15 

•92 

9-91. 

G.  mirada,  20  months 

old    .....     . 

1-53 

1-13 



1-16 

•96 

4-78 

G.  verde,    20  months 

old 

1-32 

•90 

— 

1^16 

1-19 

4-57 

These  experiments  were  repeated  on  three  trees  of  a  j-ounger 
growth,  which  showed  a  marked  difference  in  shape  of  leaf.  The 
trees  had  been  planted  in  1869,  and  coppiced  in  1879  ;  the  respec- 
tive barks  gave  the  following  percentages  of  quinine  : — 


Very  narrow. 
315 


Narrow. 
2-71 


Broad. 
2-44 


The  variety  of  officinalis  named  angustifolia  some  years  ago 
created  a  widespread  interest  on  account  of  the  extraordinary 
amount  of  quinine  found  in  it  by  Broughton  and  Howard.  The 
samples  were  taken  from  a  tree  twenty  years  old ;  it  was  ten  feet 
high,  with  a  circumference  of  eighteen  inches.  The  results  of  the 
analysis  shows  its  superiority  over  ordinary  crown  barks ;  but  in 
its  present  condition  it  appears  to  have  no  claim  whatever  to  be  a 
prodigy  in  cinchona  culture. 
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The  bark  from  hybrid  trees  between  C.  officinalis  and  C.  succi- 
ruhra  has  received  of  late  a  great  deal  of  attention  from  planters. 
There  are  two  kinds,  named  respectively  C.  magnifolia  and  G. 
pubescens.  The  first  approaches  in  general  appearance  the  officinalis, 
and  the  second  very  much  resembles  in  growth  and  shape  and  size 
of  the  leaf  the  peculiarities  of  succirubra.  But  as  regards  the 
alkaloidal  composition,  as  far  as  my  analyses  have  gone,  the  reverse 
seems  to  be  the  case,  for  in  the  alkaloids  of  the  magnifolia  bark  the 
cinchonidine  predominates  as  in  succirubra,  but  the  pubescens  bark 
forms  chiefly  quinine,  and  so  exhibits  a  relation  to  the  officinalis. 
In  the  accompanying  table  the  analysis  of  the  natural  magnifolia 
bark  is  the  average  of  seven  analyses  made  on  selected  trees  at 
Naduvatam.  The  chief  alkaloids  are  cinchonidine  and  quinine, 
and  the  totals  very  often  reach  as  much  as  8  per  cent.  The 
highest  total  I  have  met  with  in  a  bark  was  from  a  hybrid  tree 
grown  in  the  Ouchterlony  valley,  it  gave  on  analysis  4'4  per  cent, 
of  quinine,  the  other  alkaloids  bringing  the  sum  up  to  10  per  cent. 

This  bark  very  readily  yields  more  quinine  by  stripping,  mossing, 
and  renewing,  a  fact  which  is  seen  in  the  table,  where  the  increase 
appears  to  take  place  at  the  expense  of  the  cinchonidine.  This 
fact  will  be  observed  more  distinctly  by  quoting  the  analyses  of 
some  samples  lately  received,  also  grown  in  the  Ouchterlony 
valley : — 


Quinine. 

Other  Alkaloids. 

Total. 

Original  bark       . 

.       1-35 

5-87 

7-22 

Once  renewed      . 

.       2-46 

4-22 

6-68 

Twice  renewed    . 

.      3-60 

3-99 

7-59 

The  analysis  of  the  pubescens  was  made  on  a  natural  tree  planted 
in  the  year  1865  ;  there  is  a  fair  amount  of  total,  more  than  half 
of  which  is  quinine. 

The  Fitayensis  bark  is  characterized  by  yielding  an  unusual 
quantity  of  the  alkaloid  quinidine.  The  first  sample  is  from  a 
tree  twelve  years  old,  raised  from  seed  brought  by  Mr.  Cross  from 
Pitayo  in  New  Granada  ;  the  second  sample  had  been  raised  from 
seed,  not  from  Pitayo,  but  from  a  district  passed  on  his  return 
journey.  These  two  varieties  will  be  subject  to  further  considera- 
tion. 

The  analysis  of  the  Ledgeriana  tree  at  Naduvatam  is  fairly  re- 
presentative. The  bark,  although  old,  is  very  thin.  This  demon- 
strates from  a  commercial  point  of  view  that  a  planter  should  not 
only  look  for  a  large  alkaloid  yield,  but  he  should  consider  a  poorer 
tree  producing  rapidly  a  large  quantity  of  bark  to  be  of  equal  im- 
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portance  to  a  richer  tree  producing  slowly  a  very  thin  bark.  The 
broad  and  narrow  leaved  varieties  from  Coonoor  were  of  three 
years  growth.  The  cinchonidine  is  so  high  in  both  of  them  they 
cannot  be  regarded  as  pure  types  of  a  Ledger.  The  Ledger  bark 
from  the  South  Wynaad  was  an  average  sample  of  shavings  taken 
from  twenty- one  trees  of  five  and  a  half  years  old  ;  the  amount  of 
quinine  is  equivalent  to  11-31  per  cent,  of  the  crystallized  sulphate; 
this  is  one  of  the  highest  results  obtained  in  South  India. 

The  samples  of  (7.  morada  and  0.  verde  were  from  young  trees 
grown  on  the  same  estate  near  Calicut.  The  first  was  taken  from 
"  twenty  average  trees  with  a  girth  of  5 J  inches,  broad  leaf,  dark 
olive  green,  red  midrib  and  under  surface  purple  or  flesh-colour." 
The  second  was  taken  from  twenty  average  trees  with  a  girth  of 
6  inches,  narrower  leaf,  colour  light  green,  yellowish  midrib,  and 
upper  surface  of  the  leaf  smooth.  The  analysis  and  thickness  of 
the  stem  are  exceedingly  good  for  such  young  plants ;  and  these 
results  apparently  contradict  the  unfavourable  statements  made  in 
certain  quarters  respecting  them. 

Complete  Analysis  of  a  Tree. — In  December  last  a  tree  of  Cinchona 
succirubra  growing  at  Naduvatam  was  submitted  to  a  thorough 
examination,  in  order  to  discover  the  distribution  of  alkaloids  in 
its  various  parts.  The  tree  was  twenty- three  years  old  and  31 
feet  high,  it  had  grown  in  an  exposed  situation,  and  had  never  been 
barked  or  mossed.  The  stem  was  cat  into  eleven  equal  lengths 
from  base  to  summit.  The  whole  yielded  of  dry  bark  27  lbs. 
14  ozs. : — 

Root 2  lbs.  8  ozs. 

Stem 20    „  14    „ 

Branch 3    „    2    „ 

Twig 1    „    6    „ 

Dried  leaves,  2  lbs. 

A  portion  of  the  bark  from  each  length  was  then  examined 
separately,  also  samples  of  the  root,  branch,  twig,  and  leaves.  In 
the  table  on  the  following  page  the  results  are  recorded;  the 
amount  of  moisture  is  made  identical,  so  that  the  whole  may  be 
comparable.     The  first  seven  are  each  the  mean  of  two  analyses. 

The  table  shows  that  the  minimum  yield  in  the  stem  was  in 
that  part  at  which  the  branches  were  given  off,  and  that  the 
smaller  and  thinner  bark  of  the  summit  and  branches  contained 
more  than  the  thicker  bark  at  the  base.  The  ratio  between  the 
quinine  and  cinchonidine  remains  constant  throughout  the  stem 
and  branches.     The  root  differs  in  being  rich  in  quinidine.     The 
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whole  examination  is  a  proof  that  trees  when  neglected  and 
exposed  deteriorate  very  perceptibly  in  their  alkaloidal  value ; 
also,  that  in  fast-growing  cinchonas  a  maximum  yield  of  alkaloids 
is  reached  at  a  somewhat  early  period,  and  unless  the  yield  is 
encouraged  by  removal  of  the  natural  bark  and  renewing  under 
shelter,  a  decrease  of  the  alkaloids  takes  place. 


Quinine. 

Cinchoni- 
dine. 

Quini- 
dine. 

Gincho- 
nine. 

Amor- 
phous 
Alkaloid. 

Total. 

Ash. 

EootBark  .     .     .     . 

•93 

•66 

•45^ 

2-09 

1-17 

5-30 

3'25 

Stem  below  ground  . 

•73 

1-15 

Trace 

1^39 

•94 

4-21 

3-88 

2nd  portion  of  Stem . 

•66 

1-04 



1-52 

•75 

3-97 

3^42 

3rd 

•63 

•97 



1^29 

•92 

3-81 

3^42 

4th 

.65 

•95 

— 

1-30 

•77 

3-67 

3'35 

5th 

•72 

1-00 



1^21 

•78 

3-81 

3^33 

6th 

•75 

1-01 



Ml 

•73 

3^60 

3^20 

7th 

•78 

Ml 



M7 

•80 

3-86 

3^16 

8th 

•87 

1-23 



113 

•82 

4^05 

3^22 

9th 

•97 

1^32 



1-30 

•60 

4^19 

3-31 

10th      „ 

•98 

1-36 



1^42 

•65 

4-41 

3-56 

11th      „ 

1-07 

1-37 

— 

2-28 

•51 

5-19 

3^83 

Branch  .     . 

•95 

1^35 



2^10 

•60 

5-00 

4^86 

Twig 

•29 

•34 

•34 

2-42 

3-39 

5^61 

Leaves 

23 

— 

•02 

•45 

•TO 

6-74 

The  effect  of  sunlight  and  shade  upon  the  amount  of  quinine  in 
cinchona  bark  was  the  subject  of  an  investigation  by  my  predeces- 
sor, Mr.  John  Broughton ;  but  to  know  if  these  influences  were  still 
at  work,  and  if  so,  to  what  extent,  the  following  experiment  was 
made.  A  tree  of  C.  puhescens  of  twenty  years'  growth  was  taken 
at  Naduvatam.  It  was  on  the  margin  of  a  plot,  and  so  situated 
that  its  south  side  was  freely  exposed  to  the  sun,  and  the  north 
side  was  protected  and  shaded  by  the  other  trees  in  its  vicinity.  A 
strip  of  bark  from  each  side  was  taken,  dried,  and  analysed.  The 
percentage  composition  was  as  follows  : — 


South. . 

North. 

Quinine 

Cinchonidine 

Ginchonine 

Amorphous 

2-63 
1-81 

•28 
•50 

• 

4^00 

2-05 

•22 

•50 

Total 

5^22 

6^77 

BRITISH  PHARMACEUTICAL  CONFEREKCE. 


507 


Mossing  and  Renewing. — The  process  o£  "  mossing "  has  now 
been  adopted  in  the  plantations  for  about  twenty  years,  and  has 
been  most  valuable  in  increasing  the  amount  of  alkaloids,  especially 
of  quinine,  in  cinchona  bark.  But  whether  the  system  is  still 
successful  when  applied  to  older  trees  under  cultivation,  appeared 
to  ba  an  important  subject  for  inquiry.  The  following  experiments 
were  made  upon  trees  of  0.  officinalis  nearly  twenty  years  old  from 
Plot  12,  Dodabetta.  Early  in  October  last,  samples  were  taken 
from  three  individual  trees  as  natural,  mossed,  and  renewed  bark. 
The  trees  were  respectively  covered  with  moss  and  labelled  and 
the  samples  analysed.  After  six  months'  interval  the  trees  were 
again  visited  and  samples  taken.  The  renewals  had  not  sufficiently 
developed  to  enable  them  to  be  tested ;  they  were  very  thin  and 
adhered  closely  to  the  wood.  A  portion  of  the  bark  which  had 
now  been  under  moss  six  months,  and  further  portions  of  the 
mjossed  and  renewed  barks  were  separated.  The  analyses  of  the 
six  samples  are  annexed. 


Natural 
Bark. 

Mossed 

six 
months. 

Mossed 
Bark. 

Mossed 

six 
months. 

Renewed 
Bark. 

Mossed 

six 
months. 

Quinine    .    .     . 
Cinchonidine    . 
Qm'nidine     .     . 
Cinchonine  and 
Amorphous   . 

3-32 

1-65 

•24 

•66 

4-21 

1-88 
•21 

103 

3-98 

1-94 

•33 

•91 

4^22 

1^77 

•30 

1-04 

3-80 
•84 
•31 

•68 

4^33 

•67 
•34 

1^52 

5-87 

7-33 

7-16 

7-33 

5-63 

6-86 

It  will  be  seen  that  the  mossing  has  improved  in  each  case  the 
three  varieties  of  bark,  and  the  improvement  has  not  only  been  in 
the  total  alkaloids,  but  also  in  quinine.  From  the  analysis  of  so 
small  a  number  of  trees  it  would  be  injudicious  to  form  too  strong 
an  opinion,  but  I  think  it  shows  generally  that  old  and  original 
trees,  if  of  vigorous  growth,  may  still  be  improved  by  the  mossing 
system. 

The  scales  which  form  on  the  outside  of  Ledger  barks,  and  which 
are  readily  detached  when  the  sample  is  dry,  have  been  considered 
by  some  planters  to  be  the  richest  portion.  From  the  sample  of 
Leger  received  from  the  Wynaad  I  was  able  to  remove  sufficient  of 
the  scales  to  analyse.  They  afforded  quinine,  3"16  ;  cinchonidine, 
•62 ;  quinidine,  'll,  cinchonine,  '06 ;  amorphous  alkaloids,  '63 ; 
total,  4-58  per  cent.     The  analysis  is  very  characteristic  of  this 
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kind  of  tree,  but  it  will  be  seen  that  the  total  alkaloids  amount 
only  to  about  half  the  quantity  found  in  the  entire  bark. 

The  Ash  of  Cinchona  Bark. — In  every  analysis  of  bark  it  has 
been  my  custom  to  determine  the  amount  of  ash.  The  average  of 
over  one  hundred  estimations  of  all  kinds  of  bark  that  have  come 
under  my  notice  I  find  to  be  3'50  per  cent.  As  a  rule,  young  and 
branch  barks  are  the  highest,  and  old  barks  are  lowest  in  their 
amount  of  mineral  matter. 


The  President  regretted  exceedingly  that  this  paper,  owing  to 
the  pressure  of  time,  could  only  be  partially  read,  because  its 
value  consisted  very  much  in  the  details.  It  was  one  of  the  most 
interesting  papers  on  the  subject  he  had  ever  seen,  and  would 
amply  repay  a  careful  perusal  when  in  print.  It  was  very  satis- 
factory to  his  mind,  that  the  cinchona  cultivation  in  India  was 
now  an  accomplished  fact ;  and  there  was  a  prospect — a  certainty, 
in  fact — that  its  cultivation  would  be  amply  sufficient  for  all 
future  wants.  The  remarkable  yield  which  the  mossed  bark  and 
the  renewed  bark  gave,  as  against  the  natural  bark,  showed  that 
there  were  resources  at  command  to  compel  nature  to  yield  up  her 
treasures.  They  could  not  do  less  than  request  the  Secretary  to 
send  to  the  author  of  the  paper  their  very  hearty  thanks  for  this 
communication. 


Mr.  Plowman  then  read  an  abstract  of  the  following  paper  in 
the  absence  of  Mr.  M.  Dechan : — 

CARMINE. 
By  M.  Dechan,  F.C.S. 

For  several  years  past  "the  purity  of  the  carmine  of  commerce" 
has  found  a  place  on  the  "  Blue  List,"  and  it  occurred  to  me  that 
this  subject  might  usefully  be  made  the  basis  of  a  paper  for  the 
Conference.  My  first  idea  was  to  confine  myself  to  the  purity  of 
the  commercial  article,  but  as  the  investigation  proceeded,  I  was 
led  to  take  up  the  more  general  subject  of  carmine  itself.  I  pro- 
pose, therefore,  to  draw  attention  to  the  preparation  of  carmine, 
its  composition,  the  methods  for  detecting  impurities,  and,  lastly, 
to  the  purity  of  the  substance  as  found  in  commerce. 

The  discovery  of  carmine  is  generally  supposed  to  have  been 
accidentally  made  by  a  Franciscan  monk  while  engaged  in  the 
preparation  of  some  medicament  from  the  body  of  the  cochineal 
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insect,  which  was  at  that  time  (about  the  sixteenth  century),  and 
is  even  now,  considered  by  many  to  possess  valuable  medicinal 
properties. 

Preparation  of  Carmine. — In  the  preparation  of  commercial  car- 
mine, no  attempt  is  made  to  produce  a  compound  possessing  a 
constant  chemical  composition,  the  prime  object  of  the  manufac- 
turer being  to  obtain  a  substance  having  certain  well-marked 
physical  properties.  I  have  selected  the  following  methods  from 
those  given  in  standard  works,  for  the  purpose  of  showing  that  we 
may  expect  to  find  considerable  diversity  in  the  composition  and 
general  characters  of  this  substance. 

China,  or  Spirit  Process. — One  pound  of  cochineal  is  boiled  for 
fifteen  minutes  in  3  gallons  of  water,  then  1  drachm  of  powdered 
alum  is  added,  and  the  whole  boiled  for  five  or  six  minutes  longer. 
When  the  liquid  has  become  cold,  the  clear  portion  is  decanted, 
and  again  heated.  Tin  spirits  is  now  cautiously  dropped  in  until 
all  the  carmine  is  precipitated ;  it  is  then  collected,  drained,  and 
dried. 

French  Process. — The  quantity  of  cochineal  and  water  is  the 
same  as  in  the  preceding  method,  and  after  boiling  fifteen  minutes 
1  ounce  of  cream  of  tartar  in  powder  is  added,  and  the  boiling 
further  continued  for  ten  minutes,  when  IJ  ounces  of  alum  are 
thrown  in.  After  two  minutes'  boiling  the  heat  is  withdrawn,  and 
in  five  or  six  minutes  more  the  clear  portion  is  decanted  into 
porcelain  vessels,  which  are  set  aside  until  the  carmine  falls  down. 

English  Process. — One  pound  cochineal,  and  |  ounce  carbonate 
of  potash,  are  boiled  for  fifteen  minutes  in  seven  gallons  of  water. 
The  heat  having  been  withdrawn,  1  ounce  of  powdered  alum  is 
added ;  the  whole  is  well  agitated,  and  allowed  to  settle  for  about 
fifteen  minutes.  The  clear  liquid  is  next  decanted  into  a  clean 
copper,  and  J  ounce  isinglass  having  been  added,  heat  is  applied 
until  coagulum  forms  on  the  surface;  it  is  then  stirred  briskly, 
and  allowed  to  settle. 

Madame  Cenette's  Process. — This  process  is  said  to  yield  carmine 
of  extraordinary  lustre  and  beauty.  The  carmine  is  said  to  be 
prepared  by  this  method  without  the  use  of  either  alum  or  tin 
spirits,  but  I  have  utterly  failed  to  prepare  carmine  by  it,  although 
the  specified  conditions  were  scrupulously  adhered  to.  I  have 
subsequently  learned  that  my  efforts  in  this  direction  had  been 
anticipated  by  Hugo  Miiller,  who  tried,  but  evidently  in  vain,  to 
obtain  carmine  by  Cenette's  process ;  the  only  and  invariable  result 
being  a  rich  crop  of  mould. 
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From  the  results  obtained  by  using  tbe  above  methods,  I  have 
come  to  the  conclusion  that  carmine  is  not  a  true  chemical  com- 
pound, but  that  it  is  a  complex  mixture  of  several  compounds. 
Experiments  instituted  for  the  purpose  of  determining  whether 
carmine  could  be  prepared  without  the  use  of  alum  or  tin  spirits, 
have  very  clearly  established  the  fact  that  either  of  the  bases, 
aluminium  or  tin,  is  necessary  for  its  production. 

Composition  of  Carmine. — Some  authorities  state  that  carmine 
is  simply  the  alumina  salt  of  carminic  acid;  but  this  does  not 
increase  our  knowledge  of  its  exact  composition,  and  no  two 
investigators  have  been  able  to  agree  as  to  what  the  true  con- 
stitution of  this  acid  is.  Pelletier  and  Caventou,  in  a  communica- 
tion to  the  Institute  de  France  (1818),  gave  the  following  as  the 
percentage  composition  of  the  colouring  matter  of  cochineal : — 

Carbon.  Hydrogen.  Oxygen.  Nitrogen. 

49-33  6-66  40-45  3-56 

Warren  de  la  Rue  submitted  this  substance  to  a  careful  exam- 
ination, and  succeeded  in  separating  the  colouring  matter  in  what 
he  considered  a  pure  state,  and  at  the  same  time  discovered  that 
the  substance  now  known  as  nitro-coccusic  acid,  was  one  of  the 
products  of  the  decomposition  of  cochineal.  The  pure  colouring 
matter  was  named  carminic  acid,  and  its  composition,  as  deter- 
mined by  W.  de  la  Rue,  is : — 


Theory. 

Found. 

Formula, 

Adopted. 

c  . 

.    54-19 

54-13 

168- 

Ch 

H  . 

.       4-52 

4-62 

14- 

Hh 

0   . 

.     41-29 

41-25 

128- 

Os 

100-00  100-00  310- 

This  agrees  with  the  composition  of  the  copper  carminate,  as 
analysed  by  the  same  investigator. 

Schutzenberger,  in  his  investigations  on  the  constitution  of  car- 
minic acid,  noticed  a  considerable  variation  in  the  composition  of 
carminic  acid  of  different  preparations.  He  came  to  the  conclusion 
that  W.  de  la  Rue  had  been  experimenting  on  a  mixture  of  several 
substances.  The  composition  of  carminic  acid,  as  determined  by 
Schuzenberger,  is  Cg  Hg  O5,  which  differs  very  materially  from  that 
given  by  W.  de  la  Rue. 

Schaller,  in  his  researches,  obtained  results  which  differ  from 
those  of  Schutzenberger  by  HgO.  He  also  gave  it  as  his  opinion 
that  carminic  acid  was  dibasic,  and  therefore  capable  of  forming 
normal  and  acid  salts. 
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Hlasiwetz  and  Grabowski  came  to  the  conclusion  that  the  car- 
minic  acid,  as  prepared  by  the  previous  investigators,  was  a  gluco- 
side,  for  on  treating  it  with  boiling  dilute  acid  it  was  found  to 
yield  a  peculiar  kind  of  sugar,  and  a  substance  which  they  named 
carmine  red,  the  analysis  of  which  led  to  the  formula  C^;^  H^g  O7. 

The  results  obtained  by  the  repeated  ultimate  analysis  of  several 
samples  of  commercial  carmine,  exhibited  such  a  wide  variation 
that  I  was  irresistibly  led  to  the  conclusion  that  the  formation 
of  carmine  was  the  result  of  a  species  of  physico-chemical  action, 
aaid  that  the  products  of  such  action  will  largely  depend  on  the 
conditions  under  which  it  takes  place.  Many  striking  examples 
of  this  peculiar  reaction  may  be  observed  in  the  dyeing  of  wool 
and  other  fibres,  where  an  extremely  small  quantity  of  a  base  may 
be  made  to  unite  with  varying  proportions  of  colouring  matter.  I 
am,  therefore,  of  opinion  that  it  is  scarcely  possible  to  obtain 
carmine  of  a  uniform  and  fixed  chemical  composition ;  conse- 
quently, we  must  adopt  some  other  standard  by  which  to  gauge 
the  purity  of  the  commercial  article. 

This,  to  a  certain  extent,  has  already  been  decided  by  the  fact 
that  the  alumina  or  tin  compound  of  cochineal  is  readily  soluble 
in  dilute  ammonia,  whereas  the  substances  with  which  it  is  liable 
to  be  adulterated  are,  as  a  rule,  not  soluble  in  this  menstruum. 

It  must  not,  however,  be  assumed  that  everything  soluble  in 
dilute  ammonia  is  pure  carmine,  i.e.,  accepting  carmine  as  a  com- 
pound of  alumina  or  tin  with  the  colouring  matter  of  cochineal. 
Tin  spirits  form  with  aniline  scarlet  a  compound  which  very  much 
resembles  carmine  physically  and  chemically,  being,  like  it,  soluble 
in  dilute  ammonia  and  insoluble  in  water. 

The  foreign  substances  which  are  likely  to  be  mixed  with 
carmine,  and  which  are  separated  from  it  by  means  of  dilute 
ammonia,  are  vermilion,  chrome  red,  albuminous  or  starchy 
matters,  and  uncombined  alumina ;  aniline  carmine,  not  being 
separated,  must  be  tested  for  in  the  ammoniacal  filtrate. 

The  method  adopted  in  the  examination  of  ten  samples,  the 
results  of  which  will  be  found  in  the  appended  table,  was  as 
follows : — The  quantity  taken  for  analysis  was  0"2  gram.  This 
was  digested  in  dilute  ammonia,  with  frequent  stirring,  for  twenty 
minutes,  then  poured  on  a  tared  filter  and  washed  with  ammonia 
until  all  traces  of  carmine  had  disappeared.  The  filter  was  dried 
at  100°  C.  and  weighed,  and  the  percentage  of  matter  insoluble  in 
ammonia  calculated.  The  residue  on  the  filter  was  now  washed 
with  dilute  hydrochloric  acid  and  distilled  water,  again  dried  and 
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weighed ;  in  the  absence  of  chrome  red,  the  loss  in  weight  was 
calculated  as  uncombined  alumina  and  lime.  The  substance  left 
on  the  filter,  after  washing  with  hydrochloric  acid,  was  ignited 
and  the  loss  calculated  as  albuminous  and  starchy  matters.  If 
vermilion  was  present,  the  mercury  was  determined  by  a  combus- 
tion analysis,  and  the  proportion  of  sulphide  to  the  other  substances 
calculated.  In  all  cases  the  ash  of  the  whole  substance  was  deter- 
mined, as  well  as  the  ash  of  the  insoluble  residue. 

The  following  simple  method  was  adopted  for  detecting  the 
presence  of  aniline  carmine  in  the  ammoniacal  filtrate : — Small 
pieces  of  clean  white  woollen  cloth  were  boiled  for  thirty  minutes 
in  the  solution,  and  the  tint  of  colour  produced  carefully  exam- 
ined. From  a  series  of  comparative  experiments,  it  was  found  that 
1  per  cent,  of  aniline  carmine  mixed  with  cochineal  carmine  mani- 
fests its  presence  quite  distinctly,  the  colour  assuming  a  red-orange 
tint,  whereas  with  pure  cochineal  carmine  it  is  of  a  reddish-purple 
shade.  None  of  the  samples  contained  any  aniline  carmine ;  and 
it  is  well  to  know  that  this  substance  need  not  be  looked  for  if 
oxide  of  tin  is  absent  in  the  ash  of  the  whole  substance. 

That  the  carmine  of  commerce  is  not  above  suspicion  will  be 
seen  from  the  appended  table,  in  which  are  summarized  the  results 
of  the  examination  of  ten  samples  obtained  from  different  parts  of 
the  country.  In  one  case  only  was  the  purchase  accompanied  by 
any  qualification  as  to  purity,  the  seller  of  No.  7  stating  that  the 
material  supplied  was  only  of  second  rate  quality. 

The  alumina  and  lime  given  as  combined  in  the  table  is  that 
which  has  entered  into  combination  with  the  colouring  matter  of 
the  cochineal.  This  combination  must  not  be  considered  as  purely 
chemical,  as  it  partakes  of  a  physico-chemical  nature ;  hence  an 
exact  numerical  proportion  must  not  be  looked  for  between  the 
combined  alumina,  lime,  and  colouring  matter. 


No.  1. 

No.  2. 

No.  3. 

No.  4. 

No.  5. 

No.  6. 

No.  7. 

No.  8, 

No.  9. 

NO.IO. 

Carmine    (colouring 

461 

69-2 

34-1 

65-7 

60-8 

69-5 

26-1 

72-0 

18-4 

67*5 

matter) 

Combined  alumina  and 

8-0 

9-8 

11-4 

12-0 

9-0 

7-0 

0-4 

8-1 

4-4 

10-0 

lime    .... 

Matter  in-")  Organic     . 

21-8 

2-5 

18-6 

0-0 

9-8 

0-0 

0-0 

8-0 

52-4 

9-5 

,  soluble  in  [-Ash    . 

2-0 

2-4 

34-0 

Tr. 

0-2 

Tr. 

14-6 

1-9 

3-6 

Tr. 

ammonia  )  Vermilion  . 

— 

— 

— 

50-4 

— 

— 

— 

Moisture 

22-1 

16-1 

20 

22-3 

20-2 

23-5 

8-5 

10-0 

21-2 

13-0 

100-0 

100-0 

100-0 

100-0 

100-0 

100-0 

100- 

100-0 

100-0 

100-0 
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The  President,  in  proposing  a  vote  of  thanks  to  the  author  for 
his  paper,  said,  he  was  not  sure  that  carmine  was  of  much  interest 
to  chemists,  who  had  more  to  do  with  cochineal ;  but  Mr.  Dechan's 
specialty  was  in  connection  with  dyes,  and  hence  probably  the 
importance  of  the  subject  to  him. 

Mr.  Robinson  said,  he  was  glad  this  matter  had  been  brought 
forward.  He  had  long  been  of  opinion  that  the  carmines  of  com- 
merce were  considerably  adulterated,  not  with  those  articles  which 
were  generally  looked  for,  vermilion  and  mineral  constituents,  but 
organic  compounds  having  a  composition  distinctly  different  from 
that  of  carmine.  He  referred  particularly  to  t annate  of  rosaniline, 
which  might  be  easily  produced  by  adding  an  infusion  of  gall-nuts 
to  a  solution  of  rosaniline. 


In  the  absence  of  Mr.  R.  Wright,  the  following  paper  was  read 
by  Mr.  Plowman  : — 

FERRUM   TARTARATUM. 
By  R.  Wright,  Pharmaceutical  Chemist. 

At  the  beginning  of  the  present  year  the  author  made  some 
experiments  on  ammonio-citrate  of  iron,  the  results  of  which  were 
communicated  to  an  evening  meeting  of  the  Pharmaceutical 
Society,  held  March  4. 

Since  that  time  a  number  of  experiments  have  been  made  with 
potassio-tartrate  of  iron,  and  the  object  of  the  present  paper  is  to 
communidate  some  of  the  results  obtained,  and  also,  in  accordance 
with  the  suggestion  of  the  "  Blue  List,"  to  "  report  on  commercial 
specimens." 

Ferrum  tartaratum  is  found  in  the  London  Pharmacopoeia  of 
1851,  also  in  the  French  Codex,  United  States  Pharmacopoeia,  and 
in  the  1864  and  1867  editions  of  the  British  Pharmacopoeia.  It  is 
remarkable  by  its  absence  from  the  German  Pharmacopoeia. 

The  rationale  of  the  processes  employed  in  the  different  Pharma- 
copoeias is  substantially  the  same,  consisting  in  the  dissolving  of 
freshly-prepared  hydrated  peroxide  of  iron  in  solution  of  acid 
tartrate  of  potassium,  filtering,  evaporating  the  solution  at  a 
temperature  not  exceeding  140°  F.,  and  scaling. 

The  details  of  the  processes  vary  slightly.  The  most  notable  vari- 
ation occurs  in  the  last  edition  of  the  United  States  Pharmacopoeia, 
where,  after  the  solution  of  the  salt  has  been  prepared  and  filtered 
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while  hot,  it  is  set  aside  and  allowed  to  stand  in  a  cool  dark  place 
for  twenty-four  hours.  Afterwards  a  small  quantity  of  ammonia 
is  added,  to  dissolve  the  acid  tartrate  of  potassium  which  has  de- 
posited, and  to  render  the  solution  neutral.  In  giving  the  tests  of 
purity,  allowance  is  made  for  the  presence  of  a  small  quantity  of 
ammonia. 

The  following  table  will  show  at  a  glance  the  percentage  amount 
of  hydrated  peroxide,  calculated  as  ferric  oxide  (FcgOg)  ordered 
in  the  different  Pharmacopoeias,  and  also  the  amount  of  residue 
required  to  be  yielded  by  the  finished  product : — 


Name. 

Acid  Tartrate 

Ferric  Oxide 

Percentage  of  Ferric 

of  Potassium. 

(Fe,03). 

Oxide  yielded. 

B.P.,  1864 

100  parts. 

41-8 

29-8 

„     1867 

57-5 

30-0 

P.L.,  1851 

57-5 

34-0 

U.S.P 

34-4 

No  fixed  standard. 

French  Codex 

43-0 

No  fixed  standard. 

German 

Not  ofBcial. 

Not  oMcial. 

Not  official. 

From  the  above  it  will  be  seen  that  the  quantity  of  hydrated 
peroxide  ordered  to  100  parts  of  acid  tartrate  varies  between  the 
limits  of  34*4  and  57"5  per  cent. 

The  former  quantity  is  certainly  insufficient  for  complete  satura- 
tion, and  hence  the  necessity  of  adding  a  little  ammonia  to  form  a 
neutral  salt.  Probably  the  process  is  not  intended  to  be  a  com- 
plete saturation  process,  and  that  the  addition  of  ammonia  is 
directed  in  order  to  facilitate  the  scaling  of  the  product,  which  its 
presence  is  found  to  render  much  more  easy  to  effect. 

It  will  further  be  remarked,  that  the  British  is  the  only  existing 
official  Pharmacopoeia  in  which  the  amount  of  iron  required  to  be 
contained  in  the  resulting  scale  compound  is  stated. 

For  the  examination  of  the  potassio-tartrate  of  commerce  seven 
samples  were  obtained  from  large  manufacturers  of  scale  pre- 
parations. 

These  were  then  subjected  to  analysis  ;  quantitative  in  the  case  of 
the  important  constituents,  viz.,  potassium  and  iron;  and  qualita- 
tive in  the  case  of  ammonia,  sulphates,  etc. 

The  method  adopted  for  the  estimation  of  potassium  and  iron 
was  as  follows  : — 

A  weighed  quantity,  from  4  to  6  grams,  was  taken,  and  inciner- 
ated in  a  lightly- covered  crucible  till  all  organic  matter  had  been 
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burnt  off.  The  residue  was  allowed  to  cool.  It  was  then  placed 
upon  a  filter,  and  treated  with  distilled  water  till  the  washings 
ceased  to  have  an  alkaline  reaction.  The  Kg  C  O3  in  the  filtrate 
was  estimated  by  means  of  a  semi-normal  solution  of  oxalic  acid. 
The  residue  was  dried  in  a  water-oven,  and  again  incinerated. 
On  cooling,  the  whole  was  weighed,  and  the  weight  of  crucible  and 
filter  ash  subtracted  from  the  total  weight.  This  gave  the  amount 
of  residue,  the  percentage  amount  of  which  was  then  calculated 
by  a  simple  equation.  The  results  of  the  analysis  are  tabulated 
below: — 


Percentage 

Percentage 

Name. 

amount  of 
K.COs 

amount  of 
residue. 

Ammonia. 

Ferrous  Salt. 

Sulphates. 

1     .     . 

22-9 

331 

Traces. 

Present. 

Present. 

2    .     . 

Traces 

32-7 

Abundant. 

Present. 

Present. 

3     .     . 

12-9 

33  0 

Present. 

Present. 

Present. 

4    .     . 

6-6 

34-1 

Present. 

Present. 

Present. 

5     .,    . 

26-0 

25-1 

Absent. 

Present. 

Present. 

6    .     . 

Traces 

30-1 

Abundant. 

Present. 

Present. 

7    .     . 

20-5 

33-3 

Traces. 

Present. 

Traces. 

8    .     . 

19-4 

300 

Absent. 

Absent. 

Absent. 

Nos.  2  and  6  consisted  of  ammonio- tartrate,  though  sent  out  as 
Ferrum  Tartaratum,  B.  P. 

N"o.  8  was  prepared  by  the  author,  following  the  B.  P.  process  and 
working  on  a  small  scale. 

No.  5  was  in  every  respect  remarkable,  and  differed  consider- 
ably from  every  other  sample  examined.  The  scales  had  a  dull- 
brown  appearance,  quite  distinct  from  the  garnet-red  scales  of  the 
B.  P.  salt.  They  dissolved  slowly  and  with  difiB.culty  in  water, 
yielding  a  turbid  brown  solution.  By  whatever  process  this  speci- 
men had  been  prepared,  the  article  was  evidently  not  what  the 
label  on  the  bottle  represented  it  to  be. 

A  review  of  the  table  shows  that  the  proportion  of  potassium 
present  in  the  different  samples  varies  very  considerably. 

The  percentage  of  iron  present  was  in  every  case,  except  one 
above  the  B.  P.  standard,  viz.,  30  per  cent,  oxide. 

With  regard  to  the  first  impurity,  viz.,  ammonia,  its  presence 
may  be  accounted  for  in  two  ways. 

It  may  be  that  manufacturers  are  in  the  habit  of  adding  am- 
monia in  order  to  facilitate  the  scaling  of  the  product. 

The  altsmative  supposition  is,  that  its  presence  is  the  result  of 
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imperfect  washing  of  the  hydrated  peroxide  before  solution.  The 
fact  that  in  every  case  sulphates  were  found,  in  several  instances 
in  large  amount,  tends  to  prove  that  this  is  the  case,  and  also  shows 
that  sufficient  care  is  not  exercised  to  get  rid  of  the  ammonium 
sulphate  which  results  from  the  precipitation  of  solution  of  ferric 
sulphate  with  ammonia  in  the  preparation  of  the  oxide.  Of 
course  the  process  of  washing  the  precipitate  is  a  long  and  tedious 
one ;  but  this  is  no  excuse  for  the  turning  out  of  an  impure  article. 

Another  point  which  was  made  clear  was,  that  the  limits  of 
temperature  laid  down  by  the  Pharmacopoeial  authorities  are  not 
observed  by  manufacturers.  This  is  inferred  from  the  fact  that 
in  every  sample  examined,  the  presence  of  ferrous  salt  was  very 
evident.  My  experiments  on  the  subject  have  proved  that  if  the 
hydrated  peroxide  employed  be  free  from  ferrous  salt,  and  the 
temperature  at  which  solution  is  effected  be  not  higher  than 
140°  F.,  no  reduction  of  the  ferric  salt  takes  place.  At  a 
higher  temperature,  however,  reduction  does  occur,  and  the 
more  rapidly  the  nearer  the  temperature  approaches  boiling 
point.  At  the  higher  temperature,  however,  more  ferric  oxide 
may  be  got  into  solution ;  and  hence  the  temptation  to  exceed 
the  limits  laid  down  in  the  Pharmacopoeia. 

In  conclusion,  the  author  would  call  attention  to  an  error  in  the 
Pharmacopoeial  statement,  that  "  by  incinerating  50  grains  of  the 
salt  at  a  red  heat,  washing  what  is  left  with  distilled  water,  and 
again  incinerating,  a  residue  of  peroxide  of  iron  is  obtained,  weigh- 
ing 15  grains."  Every  sample  of  ammonio-citrate  and  potas- 
sio- tartrate  of  iron  examined  by  the  author  has  yielded  on 
ignition  a  residue  consisting  of,  or  containing,  magnetic  oxide  of 
iron.  The  residue,  on  incineration,  is  found  to  be  strongly 
attracted  by  a  magnet ;  and  the  solution  in  hydrochloric  acid  gives 
a  blue  coloration  both  with  ferro-  and  ferrid- cyanide  of  potassium. 

That  some  reduction  during  incineration  does  take  place  was 
evidently  the  opinion  of  the  committee  of  the  1864  edition  of  the 
British  Pharmacopoeia,  where  the  following  process  for  the  esti- 
mation of  the  iron  as  ferric  oxide  is  given : — 

"  By  incinerating  50  grains  at  a  red  heat,  and  acting  on  the 
residue  with  hydrochloric  acid,  a  solution  is  obtained,  which,  when 
digested  with  a  little  nitric  acid,  and  afterwards  diluted  with  four 
fluid  ounces  of  water,  and  supersaturated  with  ammonia,  yields  a 
precipitate  of  peroxide  of  iron  weighing  14'92  grains." 


A  vote  of  thanks  having  been  passed  to  the  author,- 
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Mr.  Umney  said,  Mr.  Wright  had  alluded  to  the  presence  of 
ammonia  in  tartarated  iron,  and  accounted  for  it  by  the  supposition 
that  manufacturers  added  it  to  facilitate  the  scaling  of  the  salt. 
His  experience  of  the  manufacture  was,  that  ammonia  was  not 
added,  and,  further,  manufacturers  did  not  work  by  the  Phar- 
macopoeia process,  for  if  they  did  they  would  not  at  all  times 
obtain  satisfactory  results.  The  commercial  salt,  however,  corres- 
ponded closely  to  the  character  and  tests  of  the  Pharmacopoeia. 
Manufacturers  did  not  precipitate  when  working  with  quantity  by 
means  of  ammonia,  but  by  a  much  cheaper  agent,  caustic  soda 
and  with  this,  as  with  ammonia,  there  might  be  oxy-sulphate  of 
iron  present  in  the  precipitate.  If  the  precipitates  were  not 
produced  carefully, — that  is,  the  iron  put  to  the  soda,  and  not  the 
soda  put  to  the  iron, — a  varying  amount  of  oxy-sulphate  of  iron 
would  always  be  found.  Taking  cream  of  tartar,  one  might  succeed 
occasionally  in  making  tartarated  iron  very  nicely;  but  might  also 
fail  half  a  dozen  times,  simply  because  cream  of  tartar  contained 
a  varying  proportion  of  tartrate  of  calcium.  They  had  heard  of 
specimens  examined  under  the  Sale  of  Food  and  Drugs  Act,  in 
which  the  proportion  of  tartrate  of  calcium  was  as  high  as  8  per 
cent.  He  personally  never  started  with  cream  of  tartar  at  all, 
but  took  pure  tartaric  acid  crystals,  neutralized  with  potash  half 
the  acid,  and  then  added  the  other  portion;  so  that  he  got  an 
absolutely  pure  acid  tartrate  of  potassium,  and  in  that  digested 
the  ferric  hydrate.  The  product  would  be  as  indicated.  Twelve  or 
thirteen  years  ago  he  went  over  much  the  same  ground  as  the 
author,  and  calculated  comparisons  of  the  Pharmacopoeias  of  the 
United  States,  Edinburgh,  and  Dublin,  in  the  proportion  of  cream 
of  tartar  and  ferric  hydrate.  Taking  100  parts  of  cream  of  tartar, 
he  found  the  proportions  of  ferric  oxide  were: — Edinburgh,  28; 
Dublin,  46 ;  London,  57  ;  United  States,  33 ;  Codex,  43,  etc.  It 
was  not  surprising,  therefore,  that  there  should  be  some  variation 
in  the  proportion  of  oxide  of  iron  in  trade  samples. 

Mr.  Ward  said,  he  understood  the  author  of  the  paper  to  say  he 
had  not  met  with  potassium  carbonate. 

Mr.  Plowman  said  that  in  two  specimens  he  had  not,  but  the 
author  explained  this  fact  by  stating  that  in  these  two  cases 
ammonio-tartrate  was  sent  out  as  Eerrum  tartaratum,  B.P. 

Mr.  Ward  said,  he  was  carried  now  back  some  thirty  years,  when 
an  old  medical  practitioner  frequently  prescribed  ferrum  tartara- 
tum, and  in  combination  with  that  he  would  also  order  a  little 
acetic  acid.     In  the  process  of  preparing  the  prescription  there 
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was  very  frequently  with  the  salt  of  iron  a  little  effervescence. 
At  that  time  they  assumed  that  the  potassium  carbonate  got 
n  accidentally,  but  at  any  rate  they  had  a  difficulty  in  making 
ferrum  tartaratum  free  from  carbonate,  which  effervesced  with 
acid. 


In  the  absence  of  Mr.  W.  0.  Senior,  F.C.S.,  an  abstract  of  the 
following  paper  was  read  by  Mr.  Plowman  : — 

ISrOTE   ON  THE   OCCURREI^CE   OF  HYDROCYANIC 
ACID  AS   A    FERMENTATION  PRODUCT    OF    LINSEED 

MEAL. 

By  W.  0.  Senior,  F.C.S. 

In  the  Year-Book  of  Pharmacy  for  1884,  I  noted  an  abstract  of 
a  notice  by  A.  Jorissen  in  the  Bull.  Acad.  Boy.  Belg.,  [3],  v.,  750, 
that  "a  mixture  of  linseed  meal  and  warm  water,  when  kept  at  a 
temperature  of  25°  C,  and  then  distilled,  yields  a  distillate  con- 
taining hydrocyanic  acid,"  and  to  corroborate  the  result  and 
investigate  the  subject,  made  the  experiments  of  which  this  is 
ia  Tecord. 

In  order  to  ascertain,  in  the  first  place,  that  hydrocyanic  acid 
was  produced  under  the  conditions  recorded;  three  separate  and 
different  samples  of  linseed  meal  were  procured  from  different 
chemists,  treated  with  water,  kept  for  three  days  in  open  beakers 
at  a  temperature  a  little  above  25°  C,  and  then,  having  turned 
sour,  a  little  tartaric  acid  added,  and  distilled. 

The  distillate  was  then  tested ;  the  following  two  tests  being, 
in  these  as  in  all  the  subsequent  experiments,  used. 

1.  To  one-half  of  the  distillate,  a  few  drops  of  caustic  potash 
were  added,  to  render  it  alkaline,  then  a  mixture  of  ferric  chloride 
and  ferrous  sulphate,  and  the  test-tube  set  aside  for  an  hour  to 
stand  in  a  water-bath  at  a  temperature  of  40°  C.  The  whole  was 
then  acidified  by  the  cautious  addition  of  hydrochloric  acid,  when 
the  presence  of  hydrocyanic  acid  was  proved  by  the  formation  in 
the  first  instance  of  a  green  solution  which  rapidly  deposited 
Prussian  blue. 

2.  To  the  other  half  of  the  distillate,  a  little  sulphur  was  added, 
together  with  ammonium  sulphide  and  a  few  drops  of  ammonia, 
and  the  whole  slowly  evaporated,  until  all  trace  of  yellow  colour 
had  disappeared.     The  sulphur  was  then  filtered  off,  and  to  the 
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clear  filtrate  two  or  three  drops  of  ferric  chloride  solution  were 
added  ;  when  the  presence  of  hydrocyanic  acid  was  proved  by  the 
formation  of  the  characteristic  blood- red  solution — due  to  the 
ammonium  sulphocyanate. 

In  each  of  the  three  cases,  both  these  reactions  were  very 
distinctly  and  decidedly  given,  showing  beyond  doubt  that 
hydrocyanic  acid  was  produced. 

Commercial  linseed  meal,  however,  is  by  no  means  a  pure  com- 
modity ;  and  the  question  at  once  presented  itself,  as  to  whether 
the  formation  of  the  hydrocyanic  acid  was  due  to  linseed  itself, 
or  was  in  reality  occasioned  by  the  foreign  seeds  existing  as  im- 
purities in  the  commercial  meal. 

In  order  to  test  this  point,  some  pure  crushed  linseed  kindly 
prepared  on  piu-pose  by  Mr.  Corder,  of  Norwich,  was  taken,  and 
treated  as  before,  with  the  exceptions  that  the  emulsion  was  kept 
in  a  closed  flask,  instead  of  in  an  open  beaker,  and  was  distilled  after 
forty-eight  hours,  instead  of  waiting  for  the  seventy-two  hours 
until  it  had  turned  sour.  The  result,  however,  was  the  same  as 
before. 

The  presence  of  hydrocyanic  acid  was  indicated  by  both  tests, 
but  to  a  much  less  extent  than  before. 

This  experiment  was,  therefore,  repeated,  under  precisely  the 
same  conditions,  to  be  perfectly  certain  as  to  the  result ;  but  again 
the  reactions  were  both  given,  and  this  time  they  were  more 
marked  than  in  the  previous  experiment,  though  still  much  less  so 
than  with  the  original  commercial  meals. 

These  results  were  eminently  unsatisfactory,  as  the  diminished 
quantity  of  hydrocyanic  acid  might  be  accounted  for  by  a  very 
small  trace  of  some  impurity  in  this  meal.  In  order  to  make 
quite  sure,  therefore,  that  nothing  but  pure  meal  was  being  experi- 
mented with,  a  quantity  of  linseed  was  procured,  and  carefully 
picked  over  by  hand^  seed  by  seed;  and  not  only  the  foreign  seeds, 
but  all  bruised  or  discoloured  linseeds  were  carefully  excluded, 
and  only  the  pure  clean  seeds  kept. 

These  were  then  taken  and  lightly  crushed,  and  immediately 
treated  with  water  in  a  flask,  and  after  forty-eight  hours  distilled. 
Again,  however,  the  presence  of  prussic  acid  in  the  distillate  was 
unmistakably  proved  by  the  tests,  thus  leaving  it  beyond  possi- 
bility of  doubt  that  the  acid  was  due  to  the  linseed  itself,  and  not 
to  the  foreign  seeds  present  as  impurity. 

To  further  demonstrate  this,  a  quantity  of  charlock  seed  (the 
chief  impurity  which  is  present  in  commercial  linseed)  was  taken 
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and  treated ;  but,  after  treatment,  it  was  found  that  the  distillate 
did  not  contain  even  a  trace  of  hydrocyanic  acid. 

But  the  formation  of  the  acid,  and  its  derivation  from  the  linseed 
itself,  having  been  conclusively  proved,  the  question  at  once  arose 
— How  was  it  that  C order's  pure  meal,  and  also  the  picked  seed 
meal,  gave  so  much  less  acid  than  the  commercial  meals  ? 

A  possible  key  to  the  reason  was  seen  in  the  fact  that,  whereas 
the  two  former  had  been  treated  and  kept  in  closed  flasks,  the 
commercial  meal  had  been  treated  in  open  beakers ;  and  again,  the 
second  trial  of  Corder's  meal  had  yielded  more  than  the  first. 

These  facts  obviously  seemed  to  indicate  that  both  time  and 
exposure  to  the  air  were  data  having  some  bearing  on  the  result. 

Again,  the  emulsion  on  standing  became  gradually  more  and  more 
caid.  Under  these  circumstances,  therefore,  another  set  of  experi- 
ments were  started,  to  see  if  the  surmise  was  correct,  and  to  ascer- 
tain what  bearing  time,  alkalinity,  and  exposure  to  the  air  really 
had  on  the  formation  of  the  hydrocyanic  acid. 

An  attempt  was  made  to  render  these  results  comparative ;  and 
for  that  purpose  the  same  quantity  of  meal  was  taken  in  each  case, 
treated  with  the  same  quantity  of  water  at  a  uniform  temperature ; 
and  the  same  amount  of  liquid  distilled  over  in  each  case. 

The  comparison  of  the  amount  of  hydrocyanic  acid  present  was 
then  made  by  comparing  the  tints  of  the  blood-red  solution  given 
by  the  second  test,  and  expressing  the  result  in  terms  of  the  num- 
ber of  c.c.s  of  liquid  when  by  dilution  the  colours  had  been  made 
uniform. 

In  the  first  instance,  half  an  ounce  of  meal  was  taken  and  well 
rubbed  in  a  mortar  for  about  a  minute  with  6  ozs.  of  water  at  50°  C. 
The  whole  was  then  rapidly  transferred  to  a  flask,  acidified  with 
tartaric  acid,  and  distilled.  The  distillate  gave  both  the  hydro- 
cyanic acid  reactions  very  distinctly  ;  and  the  colour  given  by  the 
second  test,  when  the  amount  of  liquid  had  been  raised  by  dilution 
to  10  c.c,  was  taken  as  the  standard  of  comparison. 

Next,  to  test  the  effect  of  alkalinity,  the  experiment  was  repeated 
as  before,  with  the  exception  that  1  c.c.  of  caustic  potash  solution 
was  added  to  the  6  ozs.  of  water,  to  render  it  alkaline  before  the 
addition  of  this  latter  to  the  meal.  The  transfer  to  the  flask  was 
again  rapidly  and  immediately  made ;  tartaric  acid  added,  and  the 
emulsion  distilled. 

It  was  found  that  in  this  case  the  amount  of  hydrocyanic  acid 
relatively  to  the  last  was  13*7  c.c,  so  that  the  fact  that  the  alka- 
linity of  the  original  water  had  some  bearing  on  the  result  was 
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conclusively  proved,  since  the  amount  of  acid  with  immediate 
distillation  was  more  than  one-third  in  excess  of  that  in  the  non- 
alkaline  emulsion. 

Next,  to  test  the  effect  of  exposure  to  the  air  and  time.  For 
this  purpose  four  sets  of  meal  and  water  were  started.  The  first 
was  placed  in  a  closed  flask,  the  second  in  a  closed  flask  with  the 
addition  of  1  c.c.  caustic  potash,  the  third  in  an  open  beaker,  and 
the  fourth  in  an  open  beaker  with  the  addition  of  caustic  potash. 
These  four  were  allowed  to  stand  side  by  side  in  a  water-bath  at  a 
temperature  of  40°  C.  for  twenty-four  hours,  and  were  then  distilled. 

The  relative  amounts  of  acid  found  in  them  were : — 

In  the  closed  flask 14-5  c.c. 

In  the  closed  flask  with  KHO        .         .  39     c.c. 

In  open  beaker 31     c.c. 

In  open  beaker  with  KHO.        .        .  44    c.c. 

This  conclusively  proved  that  both  time  and  exposure  to  the  air 
did  affect  the  result  to  no  inconsiderable  degree,  for  whereas  with 
immediate  distillation  the  amount  was  represented  by  10  c.c,  after 
twenty-four  hours  in  a  closed  flask  this  had  risen  to  14*5  c.c,  and 
in  an  open  beaker  to  31  c.c,  whilst  when  coupled  with  alkalinity 
these  numbers  were  further  increased  to  39  and  44  c.c  respectively. 

Beyond  this  point,  the  increase  in  the  amount  of  acid  formed 
was  very  small,  as  after  seventy-two  hours  in  an  open  beaker,  by 
which  time  the  emulsion  had  gone  sour,  the  numbers  were  only 
increased,  in  the  case  of  the  pure  water,  from  31  to  35  c.c,  and  in 
the  case  of  the  water  rendered  alkaline,  from  44  to  49  c.c. 

There  was,  however,  another  point  which  struck  me  as  being 
worthy  of  examination,  and  that  was  the  effect  of  continued 
alkalinity  on  the  result.  All  trace  of  alkalinity  had  disappeared 
from  the  alkaline  emulsions  after  thirty-six  hours,  so  another 
experiment  was  started,  in  which  the  meal  was  left  for  six  days 
in  an  open  beaker,  but  kept  alkaline  all  the  time  by  the  periodic 
additions  of  ccs  of  caustic  potash. 

The  difference,  however,  was  comparatively  small,  as  the  number 
now  was  only  54  c.c,  as  compared  with  49  c.c.  in  the  previous  case. 

Side  by  side  with  this,  one  other  experiment  was  started  to  note 
the  effect  of  time  and  exposure  on  the  dry  meal. 

For  this  purpose  another  commercial  meal  was  started,  and  with 
it  one  in  which  the  meal  used  had  been  prepared  by  crushing  the 
linseed  a  few  minutes  before  using  it,  instead,  as  in  the  other  case, 
of  the  meal  having  been  probably  in  stock  and  exposed  some  time. 
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Under  these  conditions  it  was  found  that  the  new  meal  only  yielded 
27  CO.,  or  one-half  the  amount  given  by  the  commercial  meal. 

To  sum  up,  these  results  may,  therefore,  be  taken  to  have  con- 
firmed Jorissen's  note,  and  to  have  definitely  proved  that  hydro- 
cyanic acid  is  produced  when  a  mixture  of  linseed  meal  and  water 
is  distilled,  whether  the  distillation  be  immediate  or  only  after  one 
or  more  days'  standing.  It  has  also  been  shown  that  both  time, 
alkalinity,  and  exposure  to  the  air  have  a  considerable  bearing  on 
the  amount  of  acid  produced;  time  affecting  the  result  chiefly 
within  the  first  twenty-four  hours,  after  that  only  to  a  small 
extent,  whilst  the  maximum  quantity  is  obtained  when  all  the 
three  conditions  are  united. 


The  President,  in  proposing  a  vote  of  thanks  to  Mr.  Senior,  said, 
it  was  interesting  to  know  that  these  experiments  were  initiated  by 
observing  a  statement  in  last  year's  Year-Boole ;  and  no  doubt  Mr. 
Senior  had  succeeded  in  showing  that  hydrocyanic  acid  was  formed 
during  the  decomposition  of  linseed  meal.  He  did  not  know  that 
it  made  the  meal  dangerous,  but  it  was  a  matter  of  considerable 
importance.  The  formation  of  ferrocyanide  of  potassium  was 
effected  by  decomposition  of  nitrogenous  matter  in  presence  of 
iron  and  potash.  No  doubt  there  was  a  similar  decomposition  of 
the  linseed  meal,  but  in  the  absence  of  iron  and  potash  the  acid 
remained  in  the  free  state. 

Mr.  Barnes  said,  this  might  have  something  to  do  with  the 
soothing  effect  of  linseed  meal. 

The  President  remarked,  that  it  ought  to  be  used  fresh;  and 
this  action  only  occurred  when  it  decomposed. 


In  the  absence  of  both  Mr.  Alfred  Siebold  and  Mr.  l/ouis  SieboM, 
P.I.C,  F.C.S.,  the  following  paper  was  read  by  Mr.  Plowman  : — 

N'OTES   ON    THE    DETERMINATION  AND   SEPARATION 
OF   MAGNESIUM  AND   CALCIUM. 

By  Alfred  and  Louis  Siebold. 

The  method  for  the  estimation  of  magnesium  which  forms  the 
basis  of  our  experiments,  is  the  one  proposed  some  time  ago  by 
Professor  F.  Stolba  (abstract,  Year-Booh  of  Pharmacy,  1877,  p.  49). 
In  this  process  the  magnesium  is  precipitated  as  ammonio-phos- 
phate  in  the  usual  way ;  but  the  precipitate,  instead  of  being 
ignited  and  weighed,  as  in  the  ordinary  gravimetric  method,  is 
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titrated  with  decinormal  hydrocliloric  acid,  in  order  to  estimate 
its  neutralizing  power.  For  this  purpose  it  is  well  washed  with 
solution  of  ammonia,  and  then  with  rectified  spirit  until  the  alco- 
holic washings  cease  to  be  alkaline ;  it  is  then  introduced,  together 
with  the  filter,  into  a  flask  containing  100  to  200  c.c.  of  hot  water, 
and  well  mixed  with  the  latter  by  means  of  a  glass  rod.  Deci- 
normal hydrochloric  acid  is  now  slowly  added  from  a  burette 
in  moderate  excess,  the  mixture  being  continually  stirred  during 
the  addition,  and  the  excess  of  acid  now  titrated  by  means  of 
decinormal  sodium  hydrate.  The  reaction  occurs  in  accordance 
with  the  following  equation : — 

MgNH4P04  +  2HC1  =  NH4H2PO4  4-  MgClg, 

so  that  1  c.c.  of  the  acid  corresponds  to  0*002  gram  of  Mg  0.  The 
titration  is  performed  in  the  presence  of  a  few  drops  of  tincture  of 
cochineal,  or  of  tincture  of  Brazil  wood.  Of  these  two  indicators, 
we  much  prefer  the  former. 

Our  first  object  was  to  test  the  accuracy  of  this  process  by  a 
number  of  determinations  of  known  quantities  of  magnesium.  For 
this  purpose  we  prepared  some  perfectly  pure  magnesium  sulphate, 
of  which  we  dissolved  a  weighed  quantity  (10"0120  grams)  in  dis- 
tilled water,  to  make  up  one  litre.  50  c.c.  of  this  solution,  con- 
taining 0"5006  gram  of  the  pure  crystallized  sulphate  or  0*0814 
gram  of  MgO,  were  used  for  each  determination.  In  the  first 
place  a  few  gravimetric  estimations  were  made,  with  the  following 
results:—  MgO  found. 

In  Experiment  I.      .        .     0-08274= 16-53  percent 

In  Experiment  II.     .        .     0-08227  =  16 -43^)81  cent. 

Mean  of  the  two  determina- 
tions     .        .        .    0-0825  =16-48  per  cent 

Known  quantity  taken      .     0-0814  =16-26  percent. 

These  results,  as  will  be  seen,  are  slightly  in  excess  of  the 
truth;  but  this  is,  we  believe,  in  accordance  with  the  experience 
of  analysts  in  general. 

In  four  volumetric  estimations  by  Stolba's  method  the  results 
obtained  were  as  follows  : — 

MgO  found. 
In  Experiment  I.  .  .  0-0808  =16-14  per  cent. 
In  Experiment  n.  .  .  0-0812  =16-22  per  cent. 
In  Experiment  III.  .  .  00818  =16-34  per  cent. 
In  Experiment  IV.  .  .  00816  =  16-30  per  cent. 
Mean  of  the  four  deter- 
minations .  .  0-08135  =  16-25  per  cent. 
Known  quantity  taken      .  0-0814  =16-26  per  cent. 
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These  numbers  f ally  confirm  the  favourable  opinion  one  of  us 
had  been  led  to  form  of  this  method  from  a  few  previous  trials. 
It  surpasses  the  gravimetric  process  in  accuracy,  and  is  certainly 
more  expeditious.  Its  exactness  is  mainly  due  to  the  fact  that  a 
decinormal  solution  is  used,  of  which  a  whole  cubic  centimetre 
represents  no  more  than  2  milligrams  of  Mg  0  ;  so  that  an  error 
of  -J^  c.  c.  in  the  titration  would  only  impair  the  result  to  the 
extent  of  i  of  a  milligram. 

In  the  next  place  we  tested  the  accuracy  of  this  method  in  the 
presence  of  calcium,  by  first  precipitating  the  latter  with  am- 
monium oxalate  in  the  presence  of  ammonium  chloride,  and  then 
precipitating  the  magnesium  by  sodium  phosphate  and  ammonium 
hydrate,  without  previously  removing  the  calcium,  precipitate  hy  filtra- 
tion. The  mixed  precipitate  was  washed  and  titrated  in  the  same 
manner  as  before,  with  the  following  results : —  x 

MgO  found. 

In  Experiment  I.     0-0756  =  35-56  p.  c. 

In  Experiment  II.  0-0754  =  35-46  p.  c. 

Mean  of  the  two 

determinations    0-0755  =  35-51  p.  c. 

Known  composi- 
tion of  ^mixture 
taken:'    MgO  =  0-0751  =  35-32  p.c.  (CaO  =  64-68  p.c). 

Second  series  of  determinations  made  in  another  mixture  : — 

Mg  O  found. 

In  Experiment  III.  0-1766  =  86-14  p.  c. 

In  Experiment  IV.  0-1762  =  85-95  p.  c. 

Mean  of  the  two 

determinations    0-1764  =  86-04  p.  c. 

Known  composi- 
tion of  mixture 
taken       .        .   0-1775  =  86 '58  p.  c.  (CaO  =  13  -42  p.  c). 

It  will  thus  be  seen  that  the  method  yields  good  results  in  the 
presence  as  well  as  in  the  absence  of  calcium.  One  might  expect 
that  the  difficulty  usually  experienced  in  the  separation  of  calcium 
from  magnesium,  due  to  the  falling  down  of  small  indefinite  por- 
tions of  magnesium  as  oxalate  along  with  the  oxalate  of  calcium 
(a  fact  which  in  ordinary  gravimetric  separations  usually  necessi- 
tates the  re-dissolving  and  re-precipitating  of  the  calcium  oxalate) 
to  militate  against  this  process ;  but  it  is  evident  from  the  results 
quoted  that  this'is  not  the  case,  and  that  any  magnesium  thrown 
down  along  with  the  calcium  as  oxalate  is,  like  the  rest,  converted 
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into  ammonio-phospliate  by  the  subsequent  action  of  sodium  phos- 
phate and  ammonia. 

We  next  endeavoured  to  ascertain  whether  calcium  could  be 
estimated  with  similar  accuracy  by  the  same  process  of  titration. 
If  this  were  so,  the  quantitative  analysis  of  a  mixture  of  calcium 
and  magnesium  salts  would  become  very  simple  and  expeditious, 
since  it  would  only  be  necessary  to  throw  both  down  by  means  of 
sodium  phosphate  and  ammonia,  titrating  the  mixed  precipitate 
of  calcium  phosphate  and  magnesium  ammonio-phosphate,  and 
then  to  determine  in  another  portion  the  magnesium  after  previous 
precipitation  of  the  lime  as  oxalate.  A  considerable  number  of 
experiments  were  made  in  this  direction,  both  with  solutions  of 
pure  calcium  salts  and  with  mixtures  of  salts  of  calcium  and  mag- 
nesium; but  the  results  were  unsatisfactory  almost  throughout, 
while  the  process  itself  proved  rather  troublesome  through  the 
bulky  gelatinous  nature  of  the  precipitated  calcium  phosphate, 
which  rendered  complete  washing  and  removal  of  the  ammonia  a 
very  tedious  operation.  The  end  of  the  reaction  in  the  titration, 
moreover,  was  not  nearly  so  well  marked  as  in  the  other  cases ; 
and  for  these  reasons,  as  well  as  on  account  of  the  inaccurate 
results  obtained,  we  cannot  recommend  this  mode  of  separation. 

The  next  plan  tried  consisted  in  the  precipitation  of  the  calcium 
as  oxalate  and  the  magnesium  as  ammonio-phosphate  (without  re- 
moving the  calcium  precipitate),  washing,  drying,  igniting,  and 
weighing  the  mixed  precipitate,  then  determining  the  magnesium 
in  another  portion  in  the  manner  above  described,  calculating  the 
quantity  thus  found  for  magnesium  pyrophosphate,  and  deducting 
this  from  the  weight  of  the  ignited  precipitate  obtained  from  the 
first  portion.  The  difference  between  the  two  represents  the  cal- 
cium as  oxide.  The  following  results  show  the  greatest  deviation 
from  the  actual  amounts  taken,  which  we  have  observed  in  the 
course  of  our  determinations  : — 

Found.  Taken. 

CaO 64-18  .  64-68 

MgO 35-51  .  35-32 

CaO 13-85  .  13-42 

MgO 86-04  .  86-58 

As  the  calculation  of  magnesium  found  into  pyrophosphate 
causes  a  multiplication  of  any  error  of  analysis,  it  is  evident  that 
the  greater  the  proportion  of  magnesia  present  the  greater  must 
therefore  be  the  error  in  the  amount  of  calcium  thus  found ;  and 
that  if  the  mixture  contains  but  a  very  small  proportion  of  calcium 
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the  process  becomes  unavailable.  In  sncli  a  case  the  calcium  must 
be  determined  in  the  usual  gravimetric  way,  while  the  magnesium 
may  of  course  be  determined  with  perfect  accuracy  by  the  volu- 
metric process. 

We  are  at  present  engaged  in  a  series  of  experiments  intended 
to  show  whether  Stolba's  process  may  be  extended  to  the  determi- 
nation of  lithium,  and  shall  report  our  results  in  due  course. 

Most  of  the  experiments  recorded  above  were  performed  in  the 
laboratory  of  the  Owens  College,  Manchester. 


A  vote  of  thanks  having  been  passed  to  the  authors, — 
Mr.  DoTT  said  they  were  much  indebted  to  the  Messrs.  Siebold 
for  this  paper;  but  they  could  not  criticise  vnthout  going  over 
the  same  ground  experimentally. '  But  he  should  think,  a  priori, 
that  one  could  not  estimate  magnesia  as  accurately  volumetrically 
as  gravimetrically. 


In  the  absence  of  Mr.  J.  F.  Burnett,  Mr.  Plowman  read  the  fol- 
lowing paper : — 

A  NOTE   ON   SOME   INSOLUBLE  PHOSPHATES. 

By  Jos.  F.  Burnett,  F.C.S. 

The  reaction  produced  when  an  insoluble  phosphate  dissolves 
up  in  an  acid,  forming  a  soluble  acid  phosphate  or  superphos- 
phate, is  well  known,  as  for  instance  that  represented  by  this 
equation  : — 

Ca32P04  +  4HC1  =  Ca(H2P04)3  +  2CaCl2. 

But  when  the  acid  employed  forms  an  insoluble  compound  with 
the  metal  in  the  phosphate,  the  action  is  somewhat  different. 
Concerning  some  of  these  reactions  the  statements  are  conflicting ; 
and  with  a  view  to  confirming  or  disproving  them  the  following 
experiments  were  undertaken. 

First,  with  regard  to  the  action  of  sulphuric  acid  on  barium 
phosphate.  A  sample  of  "pure"  barium  chloride  (crystallized) 
was  converted  into  phosphate  by  pouring  a  solution  into  a  solution 
of  ordinary  sodium  phosphate  rendered  alkaline  by  ammonia.  A 
preliminary  examination  of  the  chloride  had  been  made,  which 
was  satisfactory.     Contrary  to  expectation,  the  precipitate  pro- 
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duced,  when  dried  and  weighed,  corresponded  to  monobasic  phos- 
phate, BaHP04,  instead  of  the  triphosphate,  Ba3  2P04.  2'406 
grams  of  crystallized  barium  chloride  yielded  2 '302  of  phosphate, 
theory  requiring  for  Ba  H  P  O4  2'297.  To  confirm  this  conclusion 
a  small  quantity  was  maintained  at  a  bright  heat  for  some  time, 
and  the  pyrophosphate  weighed,  which  gave  concordant  results. 
Assuming,  then,  the  precipitate  to  consist  of  monobasic  phos- 
phate, the  effect  of  sulphuric  acid,  strong  and  cold,  then  dilute 
and  cold,  then  dilute  and  boiling,  was  tried  upon  it. 

In  the  first  instance,  '357  gram  was  mixed  with  an  excess  of 
ordinary  concentrated  acid  and  allowed  to  remain  until  next  day, 
diluted,  filtered,  dried,  calcined,  and  weighed,  when  it  yielded  '3585 
gram  basic  sulphate,  theory  demanding  '357,  that  is,  supposing  the 
whole  of  the  phosphoric  acid  to  be  displaced  by  the  sulphuric. 
The  phosphoric  radical  in  the  filtrate  was  estimated  as  magnesic 
pyrophosphate,  and  yielded  -1665  gram  against  '170  theory. 

Next  '407  gram  was  mixed  with  an  excess  of  cold  dilute  acid, 
set  aside  till  next  day,  when  it  was  similarly  filtered,  dried,  etc., 
and  yielded  '400  sulphate  against  '407  theory;  the  filtrate  this 
time  giving  '191  magnesic  pyrophosphate,  compared  with  "193 
required  theoretically. 

Lastly  '310  gram  was  boiled  for  ten  minutes  with  dilute  acid 
(about  1  in  12),  cooled,  filtered,  dried,  etc.,  and  the  sulphate 
weighed  '304  ('310  theory),  the  filtrate  yielding  '144  magnesic 
pyrophosphate  ('147  theory). 

From  these  figures  it  appears  that  we  are  justified  in  concluding 
that  the  action  of  sulphuric  acid  is  to  displace  the  whole  of  the 
phosphoric  radical  from  barium  phosphate,  and  not  to  form  super- 
pkospliate. 

(I  may  observe  in  passing  that  the  necessary  deductions  for 
filter  ash  were  made,  and  that  had  time  permitted  I  had  intended 
to  have  dissolved  some  of  the  insoluble  phosphate  in  phosphoric 
acid  and  then  precipitated  with  sulphuric,  but  the  opportunity  was 
not  afforded  me.) 

In  the  next  place  the  effect  of  hydroch.loric  acid  upon  silver 
phosphate  was  investigated.  A  sample  of  "pure"  silver  was 
obtained,  and  estimated  as  chloride,  with  satisfactory  result. 

1*875  gram  of  this  metal,  practically  pure,  was  dissolved  in 
nitric  acid  solution  nearly  neutralized  with  ammonia,  then  poured 
into  a  solution  of  sodium  phosphate  and  the  precipit  e  separated 
by  filtration ;  the  filtrate  being  further  neutralized  by  the  cautious 
addition  of  ammonia,  and  as  a  precipitate  occurred  it  was  poured 


528  BRITISH   PHARMACEUTICAL   CONFERENCE. 

over  the  filter.  This  treatment  was  continued  until  the  addition 
of  one  drop  of  dilute  ammonia  failed  to  cause  any  turbidity.  By 
this  means  very  little  silver  escaped  conversion  into  phosphate, 
the  yield  being  2'352  grams  ;  theory  requiring  2*424  for  AggPO^. 

"779  silver  phosphate  thus  prepared  was  mixed  with  an  excess 
of  strong  hydrochloric  acid  (1'16)  and  set  aside  till  next  day,  then 
diluted,  filtered,  and  the  chloride  washed,  dried,  ignited,  and 
weighed;  the  filter  was  burnt  and  the  metallic  silver  in  it 
weighed,  the  latter  calculated  out  to  chloride  and  added  to  previous 
result.  By  this  means  "8015  gram  of  silver  chloride  was  obtained 
("800  theory).  By  an  accident  the  filtrate  was  lost,  so  the  phos- 
phoric radical  in  it  was  not  estimated. 

Next  "659  gram  silver  phosphate  with  cold  dilute  (B.  P.)  acid 
gave  '6765  chloride  {'Q^^  theory)  and  the  filtrate  yielded  '172 
magnesic  pyrophosphate  ('174  theory). 

Lastly  "857  gram  phosphate,  on  being  boiled  for  a  few  minutes 
with  dilute  acid,  yielded  '8925  gram  chloride  ('890  theory),  and 
•227  magnesic  pyrophosphate  ('229  theory). 

In  these  three  instances,  therefore,  the  action  is  represented  by 
the  equation — 

AgsPO^  +  3HC1  =  3AgCl  +  H3PO4, 

corresponding  to  the  case  of  sulphuric  acid  on  basic  phosphate. 

Originally  it  was  my  intention  to  have  investigated  one  or  two 
other  instances,  for  example,  Hg  S  onPb32P04,H2S04  on  Pb32P04, 
and  oxalic  acid  on  Ca32P04,  but  time  has  not  permitted,  and  per- 
haps the  future  will  furnish  opportunity. 

In  conclusion,  my  thanks  are  due  to  Mr.  Jno.  Woodland,  F.L.S., 
in  whose  laboratory,  and  at  whose  suggestion,  these  experiments 
were  undertaken. 


A  vote  of  thanks  was  passed  to  the  author  of  this  paper. 
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In  the  absence  of  Messrs.  W.  Elborne  and  H.  Wilson,  the  follow- 
ing paper  was  read  by  Mr.  Plowman  : — 

SPURIOUS  CUBEBS. 

By  William  Elborne, 

Assistant  Lecturer  on  Materia  Medica  and  Pharmacy,  Owens  College, 

AND  H.  Wilson. 

In  a  paper*  recently  published  in  the  Pharmaceutical  Journal 
on  this  subject,  Mr.  E.  M.  Holmes  has  drawn  attention  to  the  recent 
adulteration  of  cubebs  with  an  obnoxious  piperaceous  fruit  re- 
ferred by  Mr.  W.  Kirkbyf  to  Piper  crassipes?,  and  the  lauraceous 
berries  of  JDaphnidium  Guheha.X 

The  following  are  the  leading  characteristics  of  these  fruits  as 
compared  with  the  genuine  drug  : — 

Piper  crassipes  ?  Daphnidium  Cuheba. 

Slightly   larger,    of     a    lighter  Same   size   as   cubebs.       Stalk 

colour,    the    persistent    stalk  articulated,    usually    absent, 

more  flattened.     Taste  bitter,  '  Contains   no   starch.      Taste, 

odour  resembling  mace.      Mi-  |  faintly   like    oil   of    lemon — 

croscopically  it  differs  in  hav-  I  afterwards  bitter, 
ing  ten  rows  of  cells  in  the 
endocarp,  instead  of  four.§        f 

In  the  same  paper  Mr.  Holmes  has  also  given  good  practical 
tests  whereby  these  adulterants  may  be  readily  detected  in  cubebs 
occurring  in  the  form  of  powder,  founded  upon  the  blue  coloration 
yielded  by  the  decoctions  upon  treatment  with  iodine,  due  to  the 
presence  of  starch,  and  the  colour  reactions  afforded  by  the  respec- 
tive powders  upon  treatment  with  strong  sulphuric  acid.|| 

With  the  limited  time  at  our  command,  the  object  of  the  authors 
has  been  to  carry  the  subject  a  stage  further  by  more  closely  ex- 
amining the  character  of  the  obnoxious  adulterant  to  which  may 
evidently  be  attributed  the  ill  effects  described  by  Dr.  Buxton 
Shillitoe,^  viz.,  the  fruit  of  Piper  crassipes  ? 

*  Pharm.  Joum.  [3] ,  xv.  p.  909. 
t  Ibid.,  p.  653. 

I  Figured  in  Hanbury's  "  Science  Papers,"  p.  247. 
§  Kirkby,  loc.  cit, 

II  For  the  colour  reactions  afforded  by  the  respective  tinctures,  see  Mi .  E.  D. 
Gravill's  paper  {Pharm.  Journ.  [3] ,  xv.  p.  1005). 

%  Lancet,  May  2,  1885,  p.  829. 

M    M 
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I.  Two  grams  of  the  powder  upon  incineration  yielded  a  residue 
of  "175  gram,  corresponding  to  8"  75  per  cent,  of  ash. 

II.  Ten  grams  of  the  powder  were  macerated  in  100  c.c.  of 
petroleum  ether  for  five  days.  Five  c.c.  poured  off  and  evaporated 
in  a  current  of  air  free  from  moisture,*  left  an  oleo-resinous  resi- 
due weighing  "077  gram. 

III.  Five  grams  of  the  powder  were  mixed  with  water,  distilled, 
and  the  distillate  shaken  with  petroleum  ether;  the  ethereal  solution, 
decanted  and  evaporated  in  a  current  of  dry  air,  yielded  a  residue 
of  "56  gram,  corresponding  to  11-5  per  cent,  of  volatile  oil,  which 
possessed  an  agreeable  odour  resembling  a  mixture  of  turpentine, 
oil  of  lavender,  and  oil  of  peppermint. 

IV.  The  washed  and  dried  marc  from  II.  was  macerated  for  five 
days  in  ether.  Ten  c.c.  of  the  ethereal  solution,  upon  evaporation 
to  dryness,  yielded  a  residue  of  '05  gram,  corresponding,  together 
with  the  resin  extracted  in  II.,  to  8' 5  per  cent. 

This  residue  was  soluble  in  absolute  alcohol,  and  other  portions 
boiled  with  a  small  quantity  of  distilled  water,  yielded  a  solution 
which  copiously  reduced  Fehling's  solution,  and  was  not  affected 
by  either  ferric  chloride  or  Mayer's  solution  ;  it  possessed  a  very 
bitter  taste  resembling  quassia,  and  a  few  drops  treated  with  strong 
sulphuric  acid  upon  a  white  tile  yielded  a  brown  colour. 

Thereupon,  three  ethereal  tinctures  of  the  fruits  of  Piper  Cuheha, 
Piper  crassipes,  and  Daphnidium  Cuheha  were  prepared  by  macerat- 
ing 20  grams  of  the  finely  powdered  drugs  in  50  c.c.  of  ether 
respectively  for  forty-eight  hours,  and  10  c.c.  of  each  exposed  to  a 
current  of  dry  air  for  twenty- four  hours  at  the  ordinary  tempera- 
ture. 

The  remarks  in  the  table  on  opposite  page  apply  to  the  residues 
obtained. 

V.  The  marc  from  IV.,  washed  and  dried,  was  macerated  in 
100  c.c.  absolute  alcohol  for  five  days.  Five  c.c.  evaporated  to 
dryness  in  a  water-oven  yielded  a  residue  of  '015  gram,  corres- 
ponding to  3'0  per  cent. 

VI.  The  marc  from  V.,  washed  and  dried,  was  macerated  in 
100  c.c.  of  distilled  water  for  five  days.  Ten  c.c.  evaporated  to 
dryness,  as  above,  yielded  a  residue  of  '16  gram,  corresponding  to 
16  per  cent. 

Ten  c.c.  mixed  with  20  c.c.  absolute  alcohol,  set  aside  for 
twenty-four  hours,  the  precipitate  collected,  washed,  and  dried, 
weighed  '1  gram,  corresponding  to  10  per  cent,  mucilaginous 
matters. 

*  Osse's  method  (Year-Book  of  Pharmacy,  1876,  p.  362). 
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Piper  Cubeha. 

Piper  crassipes. 

Baphnidium  Cuhela. 

Character  of  residue. 

Oleo-resinous,  dull 
yellow  colour. 

Oleo-resinous, 
olive  -green 
colour. 

Fatty,  brown  co- 
lour. 

The  filtered  solution 
obtained  after  boil- 
ing   the     residue 
with    10    c.  c.    of 
water. 

Colourless,      free 
from  bitterness ; 
sparingly       re- 
duced Fehling's 
solution. 

Colourless,     very 
bitter,  like  quas- 
sia ;     copiously 
reduced      Feh- 
ling's solution. 

Colourless,  very 
bitter ;  sparingly 
reduced  Feh- 
ling's solution. 

A  few  drops  of  the 
above        solution 
treated    with    H2 
S  O4  upon  a  white 
tile. 

Developed  a  crim- 
son colour  (cha- 
racteristic      of 
cubebin). 

Developed  a  brown 
colour. 

No  change. 

Portion  of    original 
residue  treated  on 
a  white  tile  with 
H2  S  O4. 

WithH2S04-J-HN03. 

Crimson. 

Crimson,     chang- 
ing to  violet. 

Brown. 

Green,    fading  to 
yellow. 

Brown. 
Brown. 

From  the  above  experiments  the  spurious  cubebs  under  investi- 
gation are  free  from  tannin,  and  contain  essential  oil,  resin,  and  a 
very  bitter  glucoside ;  but  to  which  of  the  tv^o  latter  the  dele- 
terious effects  already  recorded  may  be  attributed,  remains  a 
subject  for  physiological  experiment.  In  conclusion,  the  authors 
are  of  opinion  that  this  species  agrees  entirely  with  that  described 
by  Fluckiger  and  Hanbury,*  and  may  be  definitely  referred  to 
Piper  crassijpes. 


The  President,  in  proposing  a  vote  of  thanks  to  the  authors, 
said,  his  personal  experience  of  this  adulteration  was,  that  a 
chemical  or  detailed  analysis  of  Piper  crassipes  would  be  a  very 
unnecessary  thing,  because  the  external  appearance,  with  a  little 
careful  observation,  would  at  once  show  that  it  was  not  the  proper 
cubeba,  and  the  difference  could  be  easily  recognised  by  the  taste. 
The  other  adulterant  he  was  not  familiar  with. 


*  Pharmacographia,  p.  588. 


532  BRITISH    PHARMACEUTICAL   CONFERENCE. 

GENERAL  BUSINESS. 

The  Bell  and  Hills  Library  Fund. 

Mr.  Plowman  said,  it  would  be  within  the  knowledge  of  the 
members  of  the  Conference  that,  through  the  generosity  of  Mr. 
Thomas  Hyde  Hills,  there  was  a  fund  for  providing  a  certain 
number  of  books  to  be  given  to  the  Local  Association  of  the  town 
in  which  the  Conference  met ;  and  these  books  were  now  ready 
for  presentation.  One  of  the  functions  of  the  Conference  was  to 
promote  union  amongst  pharmacists  ;  and  on  more  than  one  occa- 
sion the  meeting  of  the  Conference  in  a  town  had  been  the  means 
of  causing  the  formation  of  a  Local  Association.  At  Aberdeen, 
as  most  of  the  members  were  aware,  this  was  not  the  case,  for 
they  met  in  a  city  where  a  Local  Association  had  actually  been  in 
existence  before  the  Pharmaceutical  Conference  was  even  thought 
of;  but  he  was  sure  that  Mr.  Hills  would  not  have  the  less 
pleasure  in  knowing  that  the  volumes  were  presented  to  a  Society 
which  had  done  such  a  large  amount  of  work  on  its  own  account. 
In  addition  to  the  books  given  from  the  Bell  and  Hills  Fund, 
there  were  two  others  presented  by  Mr.  Thomas  Hanbury — "  The 
Pharmacographia  "  and  "  The  Science  Papers  " — in  memory  of 
his  brother,  the  late  Daniel  Hanbury. 

The  President  said  he  had  much  pleasure,  as  representative  of 
the  Conference,  in  handing  over  this  valuable  and  interesting  gift 
to  the  Local  Association  of  Aberdeen  and  North  of  Scotland,  and 
was  very  pleased,  as  a  Scotsman,  to  remark  that  they  had  already 
a  nucleus,  not  only  of  a  library,  but  of  a  museum  and  laboratory. 

Mr.  CooTES,  on  behalf  of  the  Local  Society,  and  as  librarian, 
said  the  members  would  very  much  appreciate  the  gift.  It  had 
come  at  a  very  opportune  time,  when  they  were  removing  to  a 
new  place,  where  they  expected  to  have  a  good  library  of  reference, 
and  these  works  would  form  no  mean  contribution  to  it. 

Place  of  Meeting. 
Mr.  Plowman  said,  he  had  had  some  correspondence  with  Mr. 
Barclay,  of  Birmingham,  the  result  of  which  was,  that  that  gen- 
tleman had  come  to  Aberdeen  to  invite  the  Conference  to  meet  in 
Birmingham  next  year.  It  was  his  duty  to  inform  the  Conference 
that  he  had  also  received  another  communication  from  Mr.  Baxter, 
of  Coleraine,  who  suggested  that  they  should  meet  next  year  at 
Portrush,  in  Ireland,  which,  Mr.  Baxter  said,  was  very  conveni- 
ently situated  for  the  Conference  work  in  many  ways.    But  as  the 
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negotiations  with  Mr.  Barclay  had  then  proceeded  to  a  consider- 
able extent,  and  as  Mr.  Baxter  had  not  sent  an  invitation,  but  had 
only  made  a  suggestion,  the  Executive  Committee  had  decided  at 
its  last  meeting  that  the  invitation  from  Birmingham  should  be 
recommended  to  the  general  meeting  for  acceptance. 

Mr.  Thomas  Barclay  said,  he  was  deputed  by  the  Midland 
Counties  Chemists'  Association  to  invite  the  Conference  to  meet 
next  year  in  Birmingham.  They  could  not  offer  there  the 
inducements  which  the  Scotch  gentlemen  did,  of  the  delightful 
scenery  for  which  Scotland  stood  pre-eminent;  but  still  there 
were  some  attractions.  The  immortal  novelist.  Sir  .Walter  Scott, 
had  made  Kenil worth  a  place  attracting  visitors  from  all  parts  of 
the  world,  and  it  would  well  repay  a  visit;  then  there  was,  of 
course,  Stratford- on- Avon,  the  shrine  of  those  who  worshipped 
the  great  genius  of  Shakspeare;  and  he  might  mention  as  a 
curious  fact,  that  on  an  average  forty-two  Americans  visited 
that  town  every  day.  Then,  of  course,  there  were  Warwick  and 
Leamington,  and  other  places  of  local  interest.  The  manufactures 
were  very  numerous,  for  Birmingham  had  been  called  the  toy-shop 
of  the  world.  In  the  neighbourhood  again,  not  very  far  off,  was 
Coventry,  celebrated  for  its  watches,  ribbons,  bicycles,  and  tri- 
cycles. Droitwich,  with  its  salt  springs,  and  Kidderminster,  with 
its  carpets.  Birmingham  itself  possessed  several  remarkable  edu- 
cational institutions,  amongst  others  the  Midland  Institute,  with 
thousands  of  artisans  attending  its  classes ;  and  he  should  like 
some  of  the  members  to  go  on  a  Saturday  evening  and  see  the 
working  men  coming  and  putting  down  their  pennies  for  instruc- 
tion in  electricity,  magnetism,  languages,  etc.  Then  there  was 
Mason's  College,  which  was  rising  to  eminence,  and  had  at  its 
head  an  old  pharmacist.  Dr.  Tilden,  who  had  told  him  he  should 
be  very  glad  to  do  anything  he  could  to  make  the  Conference  a 
success.  Professor  Hillhouse,  of  the  same  College,  was  also 
interested  in  pharmacy,  and  would  be  glad  to  assist  them  by 
every  means  in  his  power. 

Mr.  Plowman  then  moved  that  the  invitation  so  cordially  given 
be  accepted.  During  three  successive  years  they  had  met  on  the 
coast.  They  were  now  going  inland  ;  and  if  the  meeting  were  as 
pleasant  in  the  inland  city  as  it  had  been  at  the  sea-side  they  would 
have  every  cause  for  satisfaction. 

Mr.  Umney  seconded  the  resolution. 

Mr.  Eraser  said  it  was  hardly  necessary  to  support  the  motion, 
or  he  should  be  very  happy  to  do  so. 

The  motion  was  then  put  and  carried  unanimously. 
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Election  of  Officers. 

Scrutineers  having  been  appointed,  the  voting  papers  were 
collected,  and  the  following  gentlemen  declared  to  have  been 
unanimously  elected  for  the  ensuing  year : — 

President. — Thomas  Greenish,  F.C.S.,  F.R.M.S.,  London. 

Vice-Presidents. — ¥.  Baden  Benger,  F.C.S.,  Manchester;  M. 
Carteighe,  F.I.O.,  F.C.S.,  London;  0.  Ekin,"  F.C.S.,  London;  T. 
Barclay,  Birmingham. 

Treasurer. — C.  Umney,  F.I.G.,  F.C.S.,  London. 

Honorary  General  Secretaries. — S.  Plowman,  F.R.C.S.,  London; 
J.  C.  Thresh,  D.Sc,  F.C.S.,  Buxton. 

Other  Members  of  Executive  Committee. — S.  R.  Atkins,  Salis- 
bury; T.  Maben,  Hawick;  J.  E.  Brunker,  M.A.,  Dublin;  W. 
Hills,  F.C.S.,  London;  D.  B.  Dott,  F.R.S.E.,  Edinburgh;  J.  P. 
Kay,  Aberdeen ;  W.  A.  H.  Naylor,  F.C.S.,  London;  Q.  E.  Perry, 
Birmingham;  W.  H.  Symons,  F.C.S.,  F.R.M.S.,  London. 

Local  Secretary. — Charles  Thompson,  Birmingham. 

Auditors. — J.  Paterson,  Aberdeen;  C.  J.  Arblaster,  Birmingham. 

Mr.  GiLMOUR  said,  very  much  of  the  pleasure  and  comfort  of  the 
meeting  depended  on  the  Local  Committee  appointed  to  make 
arrangements.  He  need  scarcely  refer  to  the  successful  way  in 
which  the  Conference  had  been  brought  nearly  to  a  close,  but  he 
begged  to  propose — 

"  That  the  cordial  thanks  of  the  non-resident  members  of  the 
British  Pharmaceutical  Conference  be  given  to  the  Local 
Committee,  especially  to  Messrs.  Sim,  Strachan,  and 
Kay,  for  the  very  successful  way  in  which  the  arrange- 
ments connected  with  the  Aberdeen  visit  had  been  made 
and  carried  out." 

Mr.  Martindale  had  great  pleasure  in  seconding  the  motion. 
It  had  been  the  most  successful  meeting  that  he  had  attended, 
both  with  regard  to  numbers  and  the  interest  taken  in  the 
meeting.  A  great  deal  of  the  comfort  of  the  members  who  came 
from  a  distance  depended  on  the  efforts  of  the  Local  Committee, 
and  they  had  most  ably  performed  their  duties. 

The  resolution  was  carried  unanimously. 

Mr.  Strachan  thanked  the  meeting  for  the  very  kind  manner  in 
which  it  had  passed  this  vote  of  thanks.  It  had  given  them  great 
pleasure  to  have  the  meeting  in  Aberdeen,  and  they  felt  that  a 
great  honour  had  been  conferred  upon  the  city.     He  would  further 
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say,  that  a  record  of  this  visit   would  be  duly  engrossed  in  the 
annals  of  the  Society,  which  would  be  handed  down  to  posterity. 

Mr.  Kay  said,  he  could  not  take  credit  for  very  much  in  the 
way  of  the  arrangements,  in  which  Mr.  Strachan  and  Mr.  Sim 
had  taken  the  largest  share.  What  little  he  had  done  had  been  a 
great  pleasure  to  him,  and  that  pleasure  had  been  increased  by  the 
success,  so  far  as  he  could  judge,  of  the  meeting.  He  hoped  the 
excursion  on  the  following  day  would  be  equally  successful,  and 
that  all  would  go  away  with  pleasant  recollections  of  Aberdeen,  as 
the  Aberdonians  would  have  of  the  visit  of  the  British  Pharma- 
ceutical Conference,  and  he  had  no  doubt  that  the  result  would  be 
of  great  benefit  to  the  district. 
Mr.  Daniel  Fraser  then  moved — 

"  That    the    best   thanks   of  this   meeting   be   given  to   the 

authorities  of  the  Institutions,  and  to  the  proprietors  of 

the  works,  which   the   members  of  the  Conference  had 

had  the  privilege  of  visiting." 

However  active  might  be  the  gentlemen  at  the  head  of  affairs, 

without  good  housing  accommodation,  their  comfort  would  have 

been    very    much    less;   and   they   were   really   indebted   to  the 

gentlemen  who  had  given  the  use  of  those  rooms,  and  to  all  who 

had  allowed  their  premises  and  works  to  be  inspected. 

Mr.  Payne  (Belfast)  seconded  the  resolution.  He  said,  it  had 
been  a  pleasure  to  many  to  go  over  the  works  which,  through  the 
liberality  and  kindness  of  the  managers,  had  been  thrown  open. 
Of  course  he  was  aware  that  this  detracted,  to  a  certain  extent, 
from  the  members  attending  so  closely  to  the  reading  of  the 
papers  ;  but  at  the  same  time  it  must  be  remembered  that  it  was 
very  difficult  for  one  to  concentrate  one's  attention  for  too  long  a 
period. 

The  resolution  was  carried  unanimously. 

Mr.  Borland  said  he  felt  in  rather  a  difficult  position,  in  being 

asked  to  propose  a  vote  of  thanks  to  the  President,  as  he  thought 

it  would  have  been  better  if  an  Englishman  or  an  Irishman  had 

been  asked  to  do  so.     However,  he  had  much  pleasure  in  moving — 

*'  That  the  hearty  thanks  of  the  Conference  be  accorded  to  the 

President   for  the   very  able  and  courteous  manner   in 

which  he  had  conducted  the  business  of  the  meeting." 

It  was  quite  apparent  from  the  way  in  which  this  was  received 

that  he  need  say  nothing  in  support  of  the  resolution,   but  on 

looking  back  to  the  very  able  address  given  on  the  previous  day, 

and  to  the  manner  in  which  he  had  conducted  the  business  of  the 
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Conference,  he  tliought  there  was  no  doubt  that  every  one  would 
readily  agree  with  the  words  of  the  motion.  He  was  unwilling  to 
make  any  comparisons  between  the  President  and  those  who  had 
gone  before,  but  he  felt  satisfied  that  the  Scotch  President  had  not 
fallen  short,  either  from  a  literary  or  pharmaceutical  point  of  view, 
of  his  predecessors. 

Mr.  Clark  (York)  seconded  the  motion,  and  all  the  more  heartily 
that  he  was  a  Yorkshireman  and  not  a  Scotchman.  All  who  knew 
the  President  beforehand  knew  that  he  was  sure  to  play  his  part 
well,  and  they  would  not  have  been  surprised  at  the  unqualified 
success  of  the  Conference. 

The  motion  having  been  carried  with  acclamation, — 

The  President  thanked  the  members  heartily  for  the  unanimous 
vote  they  had  passed.  He  was  only  too  pleased  that  the  meeting 
had  been  so  successful,  and  he  would  remark  that  there  were  one 
hundred  and  forty-six  members  present,  which  was  much  above 
the  average.  He  knew  that  various  members  had  come  to 
Aberdeen  very  much  to  support  him  personally ;  and  he  begged  to 
thank  them,  especially,  and  to  remark  that  he  had  been  a  gainer 
even  more  than  the  Conference.  One  of  the  functions  of  the 
Conference  was  to  promote  social  feeling,  that  members  might 
come  together  more,  know  each  other  better,  and  appreciate  each 
other  more.  He  had  realized  that  at  previous  meetings,  but  in  a 
much  greater  degree  whilst  occupying  the  chair  on  the  present 
occasion.  He  should  always  carry  away  with  him  a  recollection 
of  the  extreme  kindliness  shown  to  him  by  the  members.  It  was 
not  owing  to  his  exertions  that  the  meeting  had  been  successful, 
for,  so  far  as  its  success  depended  on  the  oftice-bearersatall,  it  was 
owing  to  the  permanent  executive  of  the  Society,  and  to  the 
Honorary  General  Secretaries,  Mr.  Plowman  and  Dr.  Thresh.  As 
those  two  gentlemen  were  too  modest  to  insert  in  the  programme 
a  vote  of  thanks  to  themselves,  he  should  like  to  take  upon  him- 
self to  propose  one. 

The  motion  was  carried  by  acclamation. 

Mr.  Plowman  said  he  felt  somewhat  moved  by  the  very  kind 
words  of  the  President,  and  by  the  way  in  which  they  had  been 
received.  He  regi-etted  veiy  much  that  Dr.  Thresh  had  been 
compelled  to  leave ;  since  he  himself  could  not  express  in  words  his 
thanks  to  the  members  for  their  very  kind  appreciation  of  their  joint 
efforts  on  behalf  of  the  Conference.  If  it  were  not  for  the  hparty 
support  of  the  Executive  generally,  it  would  be  impossible  for  the 
General  Secretaries  to  do  their  work.     In  conclusion,  he  might  say 
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that  what  he  had  done  had  been  entirely  con  amore.  It  might  be 
known  to  most  of  them  that  he  had  lately  taken  up  medicine  ;  bnt 
he  valued  the  appointment  he  held,  and  which  had  just  been  so 
kindly  renewed,  very  highly  as  a  link  which  served  to  maintain 
his  intimate  connection  with  pharmacy. 


THE   DINNER. 

On  Tuesday  evening,  September  8th,  about  one  hundred  and 
fifty  members,  etc.,  of  the  Conference  dined  together  at  the  Palace 
Hotel,  at  the  invitation  of  the  Aberdeen  and  North  of  Scotland 
Society  of  Chemists  and  Druggists,  Mr.  David  Ritchie,  President 
of  the  Society,  in  the  chair,  the  croupiers  being  Mr.  J.  Sim,  Vice- 
President,  Mr.  J.  P.  Kay,  and  Baillie  Patterson.  The  list  of 
toasts  was  too  long  to  admit  of  more  than  a  very  condensed  report. 

After  the  usual  loyal  and  patriotic  toasts,  the  Chairman  proposed 
the  "Members  of  the  British  Pharmaceutical  Conference."  He 
alluded  to  the  educative  influence  of  the  Conference,  and  remarked 
that  wherever  the  meetings  had  been  held,  much  benefit  had  re- 
sulted to  the  members  of  the  pharmaceutical  body.  In  many  cases 
the  result  of  the  visit  had  been  an  efficient  and  proper  organization 
where  there  had  been  no  organization  before. 

The  toast  was  replied  to  by  Mr.  J.  B.  Stephenson. 

Mr.  James  Sim  proposed  "The  Pharmaceutical  Society  of  Grreat 
Britain,"  and  briefly  referred  to  some  of  the  objects  of  the  Society, 
with  their  results. 

Mr.  J.  Williams  and  Mr.  J.  Nesbit  responded.  The  former 
gentleman  said,  the  Society  had  done  much  to  help  on  the  progress 
that  had  been  made  in  pharmacy.  It  had  not  yet  overcome  the 
difficulty  in  regard  to  education,  but  at  the  same  time  honest 
endeavours  were  being  made  to  meet  this  great  question.  He 
then  spoke  in  complimentary  terms  of  the  Local  Society.  Mr. 
Nesbit  said  that  nowhere  was  the  programme  of  the  Pharma- 
ceutical Society  carried  out  with  so  much  efficiency  as  in  Aber- 
deen. 

Mr.  J.  Clark  (York)  next  proposed  "The  City  and  Trade  of 
Aberdeen."  In  the  course  of  his  remarks  he  spoke  of  the  beautiful 
buildings  of  the  Granite  City,  the  variety  of  industries,  and  com- 
plimented the  members  of  the  Local  Committee  upon  the  pro- 
gramme of  visits  to  works  and  other  places  of  interest.  He  also 
spoke  of  the  perseverance  and  industry  of  the  Aberdonians. 
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Baillie  Paterson,  in  acknowledging  the  toast,  said  that  Aber- 
deen was  entitled  to  a  visit  from  the  Conference  on  account  of  the 
number  of  young  pharmacists  whom  it  had  sent  to  the  South. 

Mr.  Stephenson,  in  proposing  "The  Aberdeen  and  Northern 
Society  of  Chemists  and  Druggists,"  referred  to  the  fact  that  its 
birth  dated  from  1839,  and  to  the  influence  of  its  example. 

The  Chairman,  as  President  of  the  Society,  acknowledged  the 
toast,  and  gave  a  resume  of  the  history  of  tbe  organization  in 
humorous  terms.  He  also  mentioned  the  gratifying  fact  that 
of  the  chemists  in  Aberdeen  there  was  not  a  single  outsider. 

Mr.  Kay  (Aberdeen)  next  submitted  the  toast  of  "  The  Honorary 
General  Secretaries." 

Mr.  Plowman,  in  responding,  said  that  a  glance  at  the  past 
history  of  the  Conference  gave  great  encouragement  for  the 
future.  The  present  meeting  quite  maintained  the  standard  of 
those  which  had  gone  before,  and  he  believed  that  for  many  years 
to  come  the  Conference  would  do  good  work  for  the  advancement 
of  scientific  pharmacy,  and  in  promoting  harmony  and  good  feeling 
between  pharmacists  in  all  parts  of  the  world.  He  was  deeply 
grateful  to  the  gentlemen  who  had  preceded  him  in  office,  for 
on  commencing  his  duties  he  found  everything  in  such  perfect 
order,  that  he  had  practically  only  to  go  through  routine  business 
when  he  came  into  office.  Since  then,  however,  they  had  launched 
out  into  the  world,  and  established  a  large  Colonial  and  Indian 
connection,  but  he  felt  bound  to  repeat  that  he  was  much  indebted 
to  his  predecessors,  who  had  done  their  work  so  well,  and  made 
the  road  so  smooth,  that  the  work  of  the  Honorary  G-eneral 
Secretaries  could  be  increased  without  it  becoming  in  any  way 
burdensome  to  them. 

Mr.  W.  Martindale,  in  proposing  "  The  Medical  Profession," 
remarked,  that  pharmacists  claimed  to  be  the  fourth  estate  in  that 
profession,  and  that  many,  not  satisfied  with  that,  had  passed  on 
into  the  ranks  of  medicine  proper,  amongst  whom  was  Dr.  Gordon, 
whose  name  he  would  couple  with  the  toast. 

Dr.  Gordon,  in  responding,  dwelt  on  the  close  connection  between 
medicine  and  pharmacy,  on  the  importance  of  both  professions  work- 
ing in  harmony  together,  and  on  the  benefits  which  the  physician 
derived  from  the  pharmacist,  concluding  with  an  appeal  to  both 
bodies  to  work  earnestly  together  for  the  good  of  humanity. 

Mr.  Broomhead  next  proposed,  "The  Chemical  Society,"  to  which 
Messrs.  Umney  and  Moss  responded,  the  lafcter  referring  to  the 
Institute  of  Chemistry  and  the  Society  of  Chemical  Industry  as 
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eminently  practical  organizations,  which  had  sprung  from  the 
older  body. 

"  The  Ladies  "  was  proposed  by  Dr.  Presslie,  and  responded  to 
by  Mr.  R.  H.  Davies,  after  which — 

Dean  of  Griiild  Sangster  proposed  "  The  Press,"  coupled  with 
the  name  of  Dr.  Paul,  who  briefly  acknowledged  the  toast. 

Mr.  Umney  proposed  "  The  Pharmaceutical  Society  of  Ireland," 
and  referred  to  the  good  work  it  was  doing. 

Mr.  Payne  (Belfast),  in  responding,  said  that  several  of  the  most 
eminent  physicians  commenced  life  as  pharmacists. 

Mr.  Ward  (Sheffield)  next  proposed  the  health  of  the  Local 
Secretary,  Mr.  Strachan,  who  briefly  replied. 

Mr. Borland  proposed  "The  Boards  of  Examiners,"  and  referred 
to  the  efforts  made  to  bring  the  examinations  in  London  and 
Edinburgh  into  perfect  accord. 

Mr.  KiNNiNMONT,  in  responding,  repudiated  the  notion  which 
seemed  to  prevail  amongst  some  young  men,  that  the  examiners 
took  a  pleasure  in  plucking  candidates,  and  said  it  was  very  rarely 
that  a  young  man  failed  who  came  up  properly  prepared. 

Mr.  Daniel  Frazer  then  proposed  "The  Health  of  the  Chair- 
man," which,  with  a  brief  reply  from  that  gentleman,  brought  the 
proceedings  to  a  close. 

The  proceedings  were  interspersed  with  several  songs  and  reci- 
tations. 


THE   EXCURSION. 

On  Thursday,  the  10th,  the  members  of  the  Conference,  with 
the  Local  Committee  and  friends,  numbering  in  all  about  170, 
made  an  excursion  up  Deeside.  A  special  train  left  Aberdeen 
at  8.35  for  Ballater,  and,  en  route,  views  were  obtained  of  the 
Grampians,  the  remains  of  an  old  Pictish  camp  at  Lumphanan,  a 
district  crowded  with  romance,  and  closely  associated  with  the 
tragic  incidents  of  "Macbeth."  The  old  castle  and  deer-forests, 
held  by  the  Marquis  of  Huntly,  on  the  north,  and  the  handsome 
mansion  and  extensive  forests  in  the  possession  of  Mr.  W.  Cunliffe 
Brooks,  M.P.,  on  the  south,  were  also  seen,  whilst  further  west- 
wards, at  Dinnet,  Loch  Kinnord,  with  its  extensive  beds  of  kiesel- 
ghur,  used  in  the  manufacture  of  dynamite,  was  observed ;  and, 
in  due  course,  the  picturesque  village  of  Ballater,  the  terminus 
of  the  railway,  was  reached.     Here  the  train  was  exchanged  for 
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coaclies,  and  a  drive  of  about  16  miles  to  Braemar  followed.  From 
commencement  to  end  the  journey  was  tlirougli  mountain  scenery 
of  the  most  enchanting  character,  beginning  with  the  famous  pass 
of  Ballater,  passing  Balmoral  Castle,  Invercauld,  and  the  forest  of 
Ballochbuie.  Arrived  at  the  old  castle  of  Mar,  a  seat  of  the  Earl 
of  Fife,  the  whole  company  was  grouped  and  photographed  by 
Mr.  Greering,  of  Aberdeen.  The  journey  was  then  resumed  to 
Braemar,  where  the  party  were  entertained  at  luncheon  by  the 
local  committee.  The  only  toasts  given  were  those  of  "  The 
Queen  "  and  "  The  Royal  Family."  During  luncheon  Mr.  Plow- 
man read  a  cablegram  of  hearty  greeting  from  the  American 
Pharmaceutical  Association,  sitting  at  Pittsburg,  which  had  been 
received  on  the  previous  day  after  the  Conference  had  broken  up. 
This  announcement  was  received  with  loud  cheers,  and  Mr.  Plow- 
man was  instructed  to  send  a  suitable  cablegram  in  reply.  After 
luncheon  the  party  returned  by  the  same  route,  reaching  Aberdeen 
at  7.30.  The  whole  proceedings  were  carried  out  in  a  most  admir- 
able manner  throughout. 
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valuable  life,  is  based  on  laborious  researches  into  the  pathological  and  clinical  records  ot 
Guy's  Hospital  during  the  twenty  years  in  which  the  author  held  oflB.ce  there  as  Medical 
Registrar,  as  Pathologist,  and  as  Physician.  Familiar  beyond  most,  if  not  all,  of  his 
contemporaries  with  modern  medical  literature,  a  dihgent  reader  of  French  and  German 
periodicals,  Dr.  Fagge,  with  his  remarkably  retentive  memory  and  methodical  habits,  was 
able  to  bring  to  his  work  of  collection  and  criticism  almost  unequalled  opportunities  of 
extensive  experience  in  the  wards  and  in  the  dead  house.  The  result  is  that  which  will 
probably  be  admitted  to  be  a  fuller,  more  original,  and  more  elaborate  text-book  on  medi- 
cine than  has  yet  appeared. 

There  was  some  diflaculty  in  finding  a  suitable  editor  after  Dr.  Fagge's  premature  death, 
and  when  one  of  his  colleagues  undertook  the  task,  much  time  was  necessary  for  the  in- 
spection and  arrangement  of  the  large  mass  of  manuscript.  The  work  is,  however,  now 
printed,  and  will,  doubtless,  meet  with  warm  welcome. 

Only  two  chapters  were  unfinished  at  Dr.  Fagge's  death.  One  of  them,  completing  the 
Account  of  Diseases  of  the  Heart,  has  been  generously  supplied  by  the  ripe  experience  and 
wide  pathological  knowledge  of  Dr.  "Wilks ;  the  other,  that  on  Diseases  of  the  Skin,  has 
been  added  by  the  Editor. 

The  work  appears  in  two  handsome  octavo  voltmies,  containing  1,800  pages,  and  great 
care  has  been  taken  in  the  arrangement  of  the  sections  and  paragraphs,  in  the  contents  of 
the  chapters,  the  head  lines,  and  the  index,  to  render  it  easy  of  reference. 


LONDON : 

J.  <Sc  A.  CHURCHILL, 

11,    NEW    BURLINGTON    STREET. 


SCHOOL  OF  MIDWIFERY,  BRITISH  LYING-IN  HOSPITAL. 

Educated  Ladies  are  received  in  this  Institution  to  be  instructed  in  Midwifery, 
Clinical  and  Theoretical  Lectures  are  delivered  by  the  Physicians.  They  have 
every  facility  for  obtaining  a  thorough  practical  education.  Respectable  women 
are  also  received  to  be  trained  as  Monthly  Nurses.  For  terms  and  particulars 
apply  to  the  Matron,  Endell  Street,  Long  Acre,  London. 
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ADVEBTISEMENTS. 


STAMMERING, 

STUTTERING,  LISPING,  FALSETTO,  recent  or  of  long 
standing,  due  to  Nervousness,  etc.,  irrespective  of  Age 
or  Sex  (without  any  Mechanical  Applia7ices),  REMOVED  by 
Dr.  ALTSCHUL,  who  has  made  the  above  his  Special 
Life-long  Study.     Children  Taught. 

Confidence  given.     Easy,  Rational  Method. 

THE   VOICE    DEVELOPED   AND    STRENGTHENED. 


MEMBERS  of  both  Houses  of  Parliament,  Distinguished 
Members  of  the  Medical  Profession,  Public  Lecturers 
and  Readers,  Professors  of  Elocution,  etc.,  owe  often  their 
Success,  exclusively,  to  Dr.  Altschul's  Practical  Tuition  in 

PUBLIC    SPEAKING. 


Dr.   ALTSCHUL,   9,   Old  Bond   Street,   London,  W. 
(Also  at  Brighton  and  Hastings.) 


THE    SCHOOL    OF   PHAKMACY 

Of  the  Pharmaceutical  Society  of  Great  Britain. 

Emeritus  Prof.  Theophilus  Kedwood,  F.I.C,  etc.  Chemistry  and  Physics,  Mr. 
DuNSTAN,  F.C.S.  Botany  and  Materia  Medica,  Prof.  Bentley,  M.R.C.S.,  etc. 
Practical  Chemistry,  Prof.  Attfield,  F.R.S.,  etc..  Practical  Pharmacy,  Mr. 
Ince,  F.L.S.    Demonstrators,  Mr.  F.  W.  Short,  and  Mr.  E.  J.  Eastes. 


FORTY-FOURTH  SESSION,  1885-86,  EXTENDING  FROM  OCTOBER  1  TO  JULY  31. 

Application  for  Admission  to  the  School,  for  Prospectuses,  or  for  further  infor- 
mation, may  be  made  to  the  Professors  or  their  Assistants  in  the  Lecture  Room 
or  Laboratones,  17,  Bloomsbury  Square,  London,  W.C. 

J.    H.   STEWARD'S 

EDUCATIONAL 

ACHROMATIC   £3   3s.   MICROSCOPE, 

With  English  Object-Glasses  and  Apparatus  complete. 

New  Illustrated  Catalogue  of  Opera,  Race,  and  Field- Glasses, 
Telescopes,  Microscopes,  Fitzroy  and  Watch  Aneroid  Baro- 
meters, Spectacles,  Eye-Glasses,  Pedometers,  Magic  Lanterns, 
Mathematical  and  Surveying  Instruments,  &c.,  gratis,  and  post- 
free.  Optician  to  British  and  Foreign  Governments  and  the 
National  Rifie  Association  of  England,  Ireland,  Canada,  and 
America  (by  Appointment). 

406  AND  66,  STRAND,  W.C. ;  54,  CORNHILL,  B.C. :  akd  456, 

WEST  STRAND. 

STEWARD'S  NEW  BINOCULAR  MICROSCOPE, 

Complete  in  Case,  £10  10«. 
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WESTMINSTER   COLLEGE   OF   CHEMISTRY. 

IW£SlFM;KfEMIll    COLIEGEOF'      Ij  Cartl'MtsfH" 


THE  object  of  this  College  is  to  provide  Lectures,  Classes,  and  a  thorough  course  of 
Analysis  adapted  to  the  requirements  of  Medical  Officers,  Food  Analysts,  and  Pharma- 
ceutical Students. 

THE    COLLEGE    BUILDINGS 

Include  an  extensive  and  lofty  LECTUKB  HALL  to  seat  130  Students  ;  two  smaller  CLASS- 
EOOMS ;  well-fitted  DISPENSARY  ;  a  MUSEUM  of  Chemical  and  Materia  Medica  Speci- 
mens ;  one  large  and  one  small  LABORATORY,  the  former  containing  74  separate  benches, 
each  bench  being  fitted  with  gas,  water,  and  waste  pipe.  The  gas  burners  are  fixed  under 
earthenware  chambers,  communicating  by  means  of  pipes  to  effective  ventilators  in  the 
roof,  so  that  all  fumes  made  are  immediately  conducted  out  of  the  Building. 


PRIZES. 

Competitive  Examinations  are  held,  on  the  first  Monday  in  December,  April,  and  July 
on  the  following  subjects  ;  the  examinations  are  practical  and  written. 

AWARDS 
Silver  Medal,  Bronze  Medal,  and  Certificate  of  Merit . 
Bronze  Medal,  and  Certificates  of  Merit. 
Bronze  Medal,  and  Certificates  of  Merit. 
Bronze  Medal,  and  Certificates  of  Merit. 
Bronze  Medal,  and  Certificates  of  Merit. 


SUBJECTS 
SENIOR  CHEMISTRY 
JUNIOR  CHEMISTRY 
MATERIA  MEDICA 

BOTANY      

DISPENSING 


The  FEES  are  more  moderate  than  at  any  similar  Institution  ;  for  Revised 
Prospectus  and  further  particulars,  apply  personally  or  by  letter,  to 

MESSRS.    WILLS   &   WOOTTON. 

Westminster  College,  Trinity  Square,  Borough,  London,  S.E. 

p  p 
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ADVEETISEMENTS. 


SYSTEMA    OMNIA   VINOIT." 


THE 


3anil^   "^anHan   ^tl^aal   ai  |p|armatg, 

KENNINGTONrROAD,"iS.E. 

EIO-HETEEIsrTH:      SESSIOIsT. 
Established  October,  1868 


This  School,  which  possesses  the  most  elegantly  fitted  LABOEATOEY 
IN  Great  Britain,  also  affords  the  most  systematic  course  of  instruction,  ex- 
tending over  ten,  Jive,  or  three  months,  as  the  student  may  find  necessary, 
according  to  the  extent  of  his  previous  studies.  The  knowledge  imparted  is 
such  as  to  secure  both  present  success  and  future  benefit  in  life. 

PEIZE  MEDALS  and  CEETIFICATES  OF  MEBIT  are  awarded  by  visiting 
examiners.  

The  Terms  are  similar  to  those  of  other  recognised  schools. 
For  Syllabus,  etc.,  apply  (with  stamp)  to 

W.    BAXTER,    Secretary, 

At  the  School  Offices,  Central  Public  Laboratory,  325,  Kbnnington  Boad,  S.E. 


TEXT    BOOKS. 

Dr.  Muter' s  Pharmaceutical  Chemistry    {3rd  Edition)  10s.  6d. 

Dri  Muter's  Organic  Materia  Medica  {6th  Edition)  ...  12s.  6d. 

Dr  Muter's  Analytical  Chemistry  (2nd  Edition)         ...  7g.  6d. 

A  separate  Laboratory  has  been  fitted  up  for  the  exclusive  use  of  Medical 
Gentlemen  qualifying  for  the  various  University  Examinations  or  for  Medical 
Officerships,  who  can  therein  receive  PEIVATE  INSTEUCTION  IN  PEAC- 
TICAL  CHEMISTEY,  TOXICOLOGY,  etc.,  for  long  or  short  periods,  at 
stated  hours. 

N.B.— Analyses  for  the  Trade,  both  Chemical  and  Micro- 
scopical, performed  at  the  South  London  Central  Public 
Laboratory  on  the  usual  terms. 
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THE  CENTRAL   SCHOOL 

OF 

QHEMISTRY    Jk^B    Pm^RMpDY, 

173,  MARYLEBONE  ROAD,  LONDON,  N.W. 

Director   •      •    Mr.  JOHN  WOODLAND. 

Eccturers : 

Mr.    JOHN    WOODLAND, 

Pelloio  of  the  Linncean  Society-  of  London,  Fellow  of  the  Chemical  Society  of  London,  Fellow  o 

the  Royal  Botanic  Society  of  London,  Member  of  the  Pharmaceutical  Society  of 

Great  Britain,  Member  of  the  Society  of  Chemical  Industry. 

Mr.    J.    F.    BURNETT,    F.G.S.,    M.P.S.,    Etc. 


SESSION,    1885-J886. 


In  issuing  this  Prospectus,  the  Teachers  heg  to  assure  all  those  who  may  place  them- 
selves under  their  tuition  that  no  effort  shall  be  wanting  to  maintain  the  high  reputation 
that  the  school  has  now  acquired ;  their  attention  will  be  as  unremitting  as  heretofore,  and 
they  trust  that  by  the  co-working  of  Teachers  and  Students  in  a  thorough  manner  the  con- 
tinued success  of  the  latter  will  be  arrived  at.  One  thing  intendiug  students  are  particu- 
larly asked  to  bear  in  mind,  and  that  is,  they  will  be  expected  to  work,  and  to  work  con- 
scientiously, not  merely  skimming  the  surface  of  a  branch  of  knowledge,  but  reasoning  out 
the  why  and  the  wherefore,  and  this  is  where  a  Teacher's  aid  is  so  often  necessary  to  enable 
facts  to  be  understood  and  remembered,  and  the  Teachers  will  be  only  too  glad  to  render 
such  assistance  as  will  insure  the  work  being  done  in  a  thorough  manner. 

Another  fact  may  also  be  added,  and  that  is  that  almost  every  one  of  the  Students  of  this 
School  comes  through  the  recommendation  of  others  who  have  been  before  and  experienced 
the  mode  of  teaching,  so  that  lengthy  advertisements  or  circulars  are  not  used  as  a  means 
of  influencing  candidates  to  prosecute  their  studies  at  this  particular  school. 

The  work  of  the  Session  is  divided  into  three  complete  Courses  of  Lectures  and  Classes ; 
one  commencing  on  September  2nd  and  terminating  at  the  December  Examinations; 
another  commencing  the  beginning  of  January  and  terminating  at  the  April  Examinations ; 
and  the  third  extending  from  April  to  the  July  Examinations. 

In  conclusion,  if  Students  work  steadily  and  well,  regularly  attending  the  Lectures  and 
Classes,  and  diligently  taking  notes,  the  Teachers  can  honestly  assure  them  that  they  can- 
not fail  to  pass  the  examination  before  them  with  credit,  ajid  also  acquire  an  amount  of 
information  extremely  useful  in  after  life. 

The  School  premises,  situated  in  Marylebone  Road,  are  close  to  the  Edgware  Road  and 
Baker  Street  Stations  on  the  Metropolitan  Railway,  and  omnibuses  pass  the  School 
frequently. 

A  Register  of  Lodgings  is  kept  at  the  School  for  the  convenience  of  Students  wishing  to 
obtain  Apartments. 

PRIZES. 

Two  prizes  are  offered  for  competition  to  Students  at  the  end  of  each  course  of  five 
months:— 1st  Prize,  Silver  Medal ;  2nd  Prize,  Bronze  Medal.  Certificates  of  Merit  are  also 
awarded  to  Students  who  have  obtained  a  number  of  marks  above  the  average.  Certificates 
of  attendance  are  granted  to  Students  who  work  diligently  for  a  term  of  three  months. 

RULES  TO  BE  OBSERVED  BY  STUDENTS. 

1.— No  Student  to  be  absent  from  the  Laboratory  or  Classes  during  the  hours  of  study 
without  permission. 

2.— No  Conversation  to  be  allowed  during  the  Lectures. 

3. — All  Laboratory  experiments  causing  noxious  smells  to  be  performed  in  the  fmne 
chamber  provided  for  that  purpose. 

4.— The  benches  to  be  left  clean  and  in  order  at  the  close  of  the  Laboratory  work. 

5.— Smoking  allowed  in  the  Students'  room  only  between  Class  hours. 

FEES  (payable  in  advance). 

For  the  Course  from  September  2nd  to  the  December  Examinations,  10  guineas.  For 
the  Course  extending  from  January  2nd  to  the  April  Examinations,  10  guineas.  For  the 
Course  extending  from  April  to  the  July  Examinations,  8  guineas.  For  Students  who  attend 
a  portion  of  a  Course,  or  more  than  one  Course,  the  fees  are  as  follows  :— One  Month,  4 
guineas;  Two  Months,  7  guineas;  Three  Months,  9  guineas.  Or  for  attendance  from 
September  2nd  through  the  entire  Session,  ending  in  July,  20  guineas.  The  extra  fee  for 
joining  the  Dispensing  Class  is  half  a  guinea  per  month. 

Students  wishing  to  enter  their  names,  and  for  further  particulars,  are  requested  to  Apply 
to  Mr.  JOHN  WOODLAND,  or  the  Demonstrator,  173,  Marylebone  Road,  N.W. 


680  ADVERTISEMENTS. 


"  CONCILIO  ET  LABORE." 

THE  MANCHESTER  COLLEBE 

OF 

CHEMISTRY  &  PHARMACY, 

225    &   227a,    OXFORD    STREET, 
MANCHESTER. 


Director, 

Mr.  W,  SPENCER  THMER,  Pharmaceutical  Chemist,  &c. 


ESTABLISHED  1877. 

TRANSFERRED  TO  MANCHESTER,  1882. 


During  the  past  year  the  attendance  at  the  Classes  has  been  continually  increasing,  until, 
at  the  July  Vacation,  there  were  about  40  Students'  names  on  the  register ;  September 
over  50.  This  has  necessitated  additional  space  and  more  teaching  power,  so,  during  the 
vacation,  the  upper  part  of  the  adjoining  house  has  been  opened  into,  and  the  rooms  re- 
arranged, so  that  the  School  buildings  now  include : — 

THREE  CLASS  ROOMS,  capable  of  seating  30  Students  comfortably  among 
them,  each  fully  provided  with  charts,  diagrams,  &c,,  so  that  the  system  of  "  smaU  classes, 
with  question,  answer,  and  discussion,"  as  distinct  from  lectures,  may  be  carried  on  as  it 
used  to  be  with  smaller  numbers  ;  Mr.  Turner  repeating  that  he  would  infinitely  rather  be 
known  as  a  good  and  successful  teacher  than  as  the  "  proprietor  of  a  big  school."  And  he 
trusts  that,  should  further  help  be  required,  he  may  be  as  fortunate  in  getting  trustworthy 
assistants  as  he  has  hitherto  been. 

TWO  LABORATORIES,  with  working  space  for  26  Students,  and  fully  supplied 
with  chemicals  and  apparatus.  Each  Student  has  his  own  bench,  and  is  provided,  free  of 
extra  charge,  with  everything  he  requires  ( of  course  paying  cost  price  for  breakages ) . 

A  DISPENSARY,  equal  in  size  to  the  larger  laboratory,  well  lighted  for  both  day 
and  night  work ;  the  working  spaces  are  so  arranged  that  every  student  has  ample  means 
of  practical  work  at  the  most  important  art  of  Dispensing  Mixtures,  Pills,  Ointments, 
Plasters,  Blisters,  Suppositories,  &c.  All  work  in  Laboratories  and  Dispensary  is  under 
the  superintendence  of  Mr.  Turner  or  his  deputies. 

A  MUSEUM,  in  which  are  collected  the  cabinets  of  Materia  Medica,  Herb£urium, 
specimens  of  Pharmacopoeial  Preparations,  Rare  Chemicals,  Microscope,  and  other  pieces 
of  Scientific  Apparatus  that  had  before  been  scattered  in  the  different  class  rooms,  thus 
making  them  more  useful  to  students  and  teachers. 


The  School  Work  includes  the  following  distinct  and  independent  sets  of  classes.    The  fees 
named  are  inclusive. 

MAJOR. 

FULL  TIME  CLASS.— Four  hours'  practical,  four  hours'  class  daily.    Fee,  £2  2s. 
per  month. 

EVENING  CLASS.— Two  hours'  practical,  four  hours'  class  weekly.    Fee,  I5s.  per 
month. 

MINOR. 

FULL  TIME  CLASS.— Four  hours'  class,  two  hours'  practical  daily.    Fee,  £3  3s. 
per  month  ( reduction  for  term ). 

AFTERNOON  and  EVENING  CLASS.— Either  doing  four  hours'  class,  two 
hours'  practical  weekly.    Fee,  £1  Is.  per  month  (  reduction  for  term  ). 

PRELIMINARY. 

Mr.  TAYLOR  conducts  this  Class,  and  arranges  Time  Table  and  Fees  to  suit  attendance. 
The  pass  list  for  the  past  year  contains  about  40  names,  including  10  preliminary  men. 
Prospectus,  giving  all  particulars  of  the  classes,  sent  free  on  application. 
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Sixteenth  Edition. 

MATERIA  MEDICA  EXAMINATIONS, 

BRITISH    PHARMACOPCEIA,    1885. 

Enlarpfed  by  the  Editions  to  New  B.  P.  1885 ;  and  there  is  now  included  in  each  case  a 
New  and  Revised  Edition  of  "  The  Organic  Materia  Medica,"  by  W.  Southall,  F.L.S., 
which  refers  to  all  the  New  Drugs  of  the  Pharmacopoeia,  1885. 


The  Original  Collection  of  Speciiens 

OF  THE  ORGANIC  MATERIA  MEDICA  OP  THE  BRITISH  PHARMACOPCEIA, 

For  the  use  of  Medical  and  Pharmaceutical  Students. 

The  Price  of  the  Collection,  in  a  neat  wooden  Box,  30s.  each. 

(The  Copyright  of  these  Collections  is  Registered.) 


Southall's  Collection  of  Cheiical  Specimens, 

Prepared  for  the  use  of  Students  in  the  Chemistry  of  the  British  Pharmacopoeia,  1885. 
The  Price  of  this  Collection,  in  a  neat  wooden  box,  is  25s.  net. 


Sonthall's  Collection  of  Chemical  Apparatus, 

Arranged  for  the  Use  of  Advanced  Students. 

Price  of  this  Larger  and  More  Complete  Set,  in  neat  wooden  box,  30s.  each  net. 

Also  arranged  for  the  Use  of  Junior  Students. 

Price  of  the  Set,  in  a  neat  wooden  box,  13s.  each  net. 

Catalogues  of  the  Specimens,  Testimonials,  and  other  information  forwarded  post  free. 


SOUTHALL  BROS.  &  BARCLAY,  BIRMINGHAM. 

32,  LuDGATE  Hill,  London. 

Messrs.  ORRIDGE  &  Go.,  Chemists'  Transfer  Agents, 

May  be  consulted  at  the  above  address  on  matters  of  Sale,  Puechase,  and  Valttatioit. 

The  Business  conducted  by  Messrs.  Oebidgb  &  Co.  has  been  known  as  a  Transfer 
Agency  in  the  advertising  columns  of  the  Phakmaceuticai,  Joubital  since  the  year  1846, 
and  is  weU  known  to  all  the  leading  firms  in  the  Trade. 

VENDORS  have  the  advantage  of  obtaining  an  opinion  on  Value  derived  from  extensive 
experience,  and  are  in  most  cases  enabled  to  avoid  an  infinity  of  trouble  by  making  a 
selection  from  a  list  of  applicants  for  purchase,  with  the  view  of  submitting  confidential 
paafeieulars  to  those  alone  who  are  most  likely  to  possess  business  qualifications  and  adequate 
means  for  investment. 

PURCHASERS  who  desire  early  information  regarding  eligible  opportunities  for  entering 
business  will  greatly  facilitate  their  object  by  describing  clearly  the  class  of  connection 
they  wish  to  obtain. 

N.B.-NO   CHARGE    TO   PURCHASERS. 

MESSRS.  WAITE  &  BATTMAN, 

CHEMISTS'  TRANSFER  AGENTS  &  VALUERS. 

63,  FINSBURY  PAVEMENT,  LONDON,  E.G. 

Valoations  Condncted  througliout  the  United  Kingdom  for  Stocktaking,  Probate,  Insurance  and  Transfer. 


Businesses  Thoroughly  Investisated  for  Buyers. 

Foreign  and  Country  Commissions  will  have  the  advantage  derived  from  Messrs.  Waite 
&  Battman's  long  experience  in  the  Wholesale  Drug  Trade,  and  from  their  intimate  con- 
nection with  the  best  Home  and  Foreign  Markets  for  a  number  of  years. 

PARTNERSHIPS  NEGOTIATED.       Telegraphic  Address— "  THYMOL,  LONDON." 
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DRUGS,  CHEMICALS,  AND  PHARMACEUTICAL 
PREPARATIONS. 


BARRON,   SQUIRE   &   CO., 

(LATE  DREW,  BARRON  &  CO.), 

BUSH   LANE,  LONDON,  E.G., 

MANUFACTURERS  OF  ALL  DESCRIPTIONS  OF  PHARMACEUTICAL 

PREPARATIONS, 

Beg  to  inform  Merchants,  Shippers,  &c.,  that  all  Indents  entrusted  to 

them  will  receive  careful  attention  and  prompt  execution. 

Messrs.  B.  S.  &  Co.  request  the  attention  of  their  friends  and  the  Trade,  at 
home  and  abroad,  to  their  having  PUKCHASED  THE  BUSINESS  of  Messrs. 
JAMES  BASS  &  SONS,  Hatton  Garden,  and  with  it  the  various  Formulae  from 
which  their  Special  Preparations  have  been  made,  and  pledge  themselves  to 
supply  them  in  all  their  integrity. 

Telegraphic  Address  :  "NORRAB,  LONDON." 

Twenty-five  per  cent,  off  Printed   List  of 

Fees  for  Analysis  is  allowed  to  Chemists 

and  Druggists  by 

CHARLES  HEISCH,  F.C.S.,  F.I.C. 

iLafe  Professor  of  Chemistry  In  the  Medical  College  of  the 

Middlesex  Hospital),  Superintending  Gas  Examiner  to 

the  Corporation  of  the  City  of  London,  Analyst  for 

the  Districts  of  Lewisham  and  Hampstead, 

County  and  Borough  of  Herts,  etc.,  etc. 

LABORATORY,  79,  MARK  LANE,  E.C. 


Consultations  6p  ^ippointment. 
INVESTIGATIONS  FOR  PATENTS,  Etc.,  CARRIED  OUT. 

List  of  Fees  sent  on  Ajpjplication. 
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WRIGHT'S 


See  recommendatory  notice  of  Medical  Press  and 
Opinions  of  the  leading  Dermatologists. 

Extract  from  the  Proceedings  of  the  Royal 
Society  of  Edinburgh  :— 

"Experiments  on  the  Chief  Disinfectants  of  Commerce  with 
a  view  of  ascertaining  their  power  of  destroying  the  spores  of  the  '  Anthrax  Bacillus,'  by 
a  Medical  OflBcer  of  Health  and  Public  Analyst. 

"  'LIQUOR  OARBONIS  DETERGENTS.'— This  is  a  solution  of  certain  coal-tar  products 
in  spirit.  It  forms  with  water  an  emulsion.  Added  to  water  in  the  proportion  of  5  per  cent, 
it  had  but  feeble  influence  in  preventing  the  subsequent  growth  of  anthrax.  A 10  per  cent, 
solution,  acting  for  four  hours,  distinctly  retarded  growth;  for 

the  spores,  whether  ■  ■  #%  ■  I  ^%  ff%  ^^  gelatin-pork  or  in  the  broth,  did  not 
commence  develop-  I  l||ll|l  ■  M  ing  for  twenty-four  hours.  Undiluted 
*  Liquor  Carbonis  |  lllllll  ■%  Detergens,'  acting  for  four  hours,  arrested 
future  growth." 


LIQUOR 


The  PRACTITIONER  of  September,  1881  :— "Itching,  which  owes  its  origin  to  too  slow  a 
current  of  blood,  of  which  the  most  typical  example  is  that  seen  in  Eczema  connected 
with  varicose  veins  of  the  leg— also  Pruritus  Scroti,  Labiorimi,  and  Ani— is  best  relieved  by 
weak  tarry  lotions,  one  of  the  best  of  which  is  Wright's  Liquor  Carbonis  Detergens,  a  well- 
made  alcoholic  solution  of  Coal  Tar,  suitably  diluted." 

From  the  LANCET,  Dec.  22, 1866 : — "  In  our  bands  it  has  been  a  most  effective  agent  in 
skin  diseases,  especially  of  the  chronic  eczema- 

tous  class ;  and  one  class  of     ^1^    m    W^  fl^  ^^  ^k  ■  ■  f\     psoriasis,  which  had 
resisted  all  other  kinds   of     ||   J^   IJ  U  |  |  ^1  I  m.       treatment,    speedly 

"Li 


CARBONIS 


^ot  well  under  the  applica-  ■  mm  BK  m\  ■  ■  1^  ■  m  tion  of  the  Liquor 
Carbonis  Detergens.  We  es-  ■■  F%  I  ■  ^M  ^J  umm  ^M  teem  it  a  very  valu- 
able addition  to  our  list  of     ^^  ■   ■  ■  •  ^^  ^^  ■   ^  ■  '^^      ^^^^^  remedies." 

Prom  the  MEDICAL  TIMES  &  GAZETTE,  January  19,  1867  :— "  We  have  more  than  once 
called  attention  to  the  value  of  this  remedy  in  chronic  eczema." 

From  the  BRITISH  MEDICAL  JOURNAL,  September  22,  1871  :— "  We  have  tested  it, 
and  can  affirm  its  value  as  a  detergent  agent.  We  consider  the  Liquor  is  an  article  of 
great  utility." 

Kept  in  stock  and  sold  by  all  Druggists  (  Wholesale  and  Retail)  throughout  the 
United  Kingdom  and  Colonies. 

PEOPEIETOES— 


W.  V.  WRIGHT  &  CO, 

Southwark,  London. 


DETERGENS. 


WRIGHrS 
COAL- 
TAR 


Prescribed  for  Skin  Disease  for  the  past 
quarter  century. 

Made  from  the  purest  fat,  saponified,  and  in- 
corporated with  a  powerful  Alcoholic  Solution 
of  Coal  Tar,  the  black  inert  matter  being  re- 
jected. 


Sold  by  all  Pll  A  I  ■      ^  Refreshing 

Druggists.       Il U fl L  'toilet  Soap. 


The  Medical  Profession  is  invited  to  wmk  ■  M      WRIGHT'S 
discourage  the  sale  of  spurious        I    11  WB    COAL'- TAR 
imitations  of 


SOAP. 


PROPRIETORS- 

W.   V.   WRIGHT  &  CO., 
Southwark,  London. 


SOAP. 
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BULLOCK'S  PEPSINA  POflCI, 

Dose — 2  to  4  grains. 

Messrs.  Bullock  &  Co.  beg  to  direct  attention  to  an  article  by  G.  F.  Dowdes- 
WELL,  Esq.,  B.A.  (Cantab.),  F.C.S.,  F.L.S.,  &c.,  on  "Medicinal  Pepsine  and 
Artificial  Digestion,"  which  appeared  in  the  Practitioner  for  March,  1880.  In 
this  paper  Mr.  Dowdeswell  gives  the  results  of  upwards  of  200  experiments, 
which  conclusively  demonstrated  the  marked  superiority  of  Bullock's  Pepsina 
PoRCi  AND  Acid  Glycerine  of  Pepsine  over  every  other  Pepsine  or  preparation 
of  Pepsine— English,  French,  German,  or  American  ;  and  confirmed  the  equally 
favourable  reports  of  Dr.  Pavy  (1863),  Professor  Tuson  (1870),  and  the  late 
Professor  Garrod  (1878),  as  to  the  pre-eminent  value  of  Bullock's  Pepsina 
PoRCi.     It  may  be  added  that  many  Pepsines  and  their  preparations  are  inert. 

BULLOCK'S  ACID  BLYCERINE  OF  PEPSINE. 

Dose — I  to  2  drachms. 

Possesses  at  least  three  times  the  digestive  power  (and  in  most  cases  consider- 
ably more)  than  any  other  preparation  of  Pepsine  and  Glycerine,  or  fluid  form 
of  Pepsine  whatever. 

May  be  prescribed  with  most  substances  compatible  with  acids.  In  4-o-z, ,  8-oz. 
and  16-oz.  bottles,  and  in  bulk. 

*^*  In  prescribing  either  of  the  above  preparations,  it  is  suggested  to  insert  in 
parentheses  as  follows  (Bullock). 

J.  L.  BULLOCK  &  CO.,  3,  Hanover  Street,  Hanover 
Square,  LONDON,  W. 

WYLEYS  &  CO., 

Wholesale  anir  ^^oxi  gntggbts  anir  §xncf  ^xxnhtXB, 

MANUFACTURERS   OF 

PHARMACEUTICAL  PREPARATIONS  OF  EVERY  DESCRIPTION. 


"Warehouses  and  Drug  Mills:  COVENTRY. 
London  Office:  la  BURY  STREET,  St.  MARY  AXE. 


The  attention  of  the  Trade  is  specially  called  to  undermentioned  Specialities : — 

GELATINE-COATED  OVAL  PILLS. 

We  prepare  the  above,  which  are  the  only  OVAL  GELATINE- 
COATED  or  CAPSULED  PILLS  OF  ENGLISH  MANU- 
FACTURE in  the  Market.  We  also  issue  a  SPECIAL  LIST,  devoted 
exclusively  to  the  above,  and  which  will  be  supplied  on  application.  This  list 
contains  several  entirely  new  combinations,  such  as  Pil.  Hypophosph.  Co.  (each 
equivalent  to  1  drachm  of  the  syrup) ;  Pil.  Ferri  Quinia  et  Strychnia  Phosph. 
(equal  to  1  drachm  of  Syr.  Easton) ;  Pit.  Hydrarg.  et  Arsenic.  lodid.  (represent- 
ing 5  minims  of  Liq.  Donovan),  etc. 

All  our  Pills  are  sent  out  in  capsuled  bottles  containing  one  gross  ;  but  for  the 
convenience  alike  of  physicians  and  pharmacists,  toe  have  originated  the  method 
of  putting  up  small  bottles  {each  containing  24  pills),  to  meet  the  requirements  of 
a  single  prescription. 


ADVERTISEMENTS.  587 


Medals— Cape  Town  (Silver),  1877;  Bricfhton  Health  Exhibition,  1881;  Cork  Exhibition, 
1883;  Dublin  Sanitary  Exhibition,  188i;  International  Health  Exhibition  (Gold),  18S4 ; 
International  Inventions  Exhibition,  1885. 

IMPROVEMENTS    IN    PHARMACY, 

Extensively  Prescribed  by  the  IVIedicaJ  Profession. 

QUINQUININE,   MACKEYS'    (Registered). 

The  pure  Alkaloids  of  the  officinal  Cinchona  Barks  ;  largely  used  in  Hospital  and  private  practice  with  great 
success.    Takes  the  place  of  Quinine  at  considerably  less  price.     Every  genuine  bottle  has  the  name  Mackey, 
Mackey  &  Co. 
Testimonial.—"  Therapeutically,  Mackey's  Quinquinine  equals  Sulphate  of  Quinine.    It  is  a  certain  tonic, 

and  a  sheet-anchor  in  cases  where  fever  remits  or  intermits."— Thos.  Horne,  L.R.C.P.,  Sandwich. 

MACKEYS'  NEW   SOLUBLE   NEUTRAL   PREPARATIONS   OF    CERIUM. 

(Protected  by  Letters  Patent.) 

Liquor  Cerii.    SedLalive— Tonic    5J.  is  equivalent  to  gr.  ij.  Cerii  Oxalat.  In  bottles,  5s.  &  9s. 
Liq.  Cerii  cnin  Pepsina.    Tonic — Digestive.    5j.  is  equivalent  to  gr.  ij.  Cerii  Oxalat  and 

gr.  ij.  Pepsinse.    In  bottles,  5s.  and  9s, 
Mistura  Cerii  Composita.      Tonic,  StomacMc  and  Anti-Dyspeptic.     3J.  is   equivalent  to — 

Cerii  Am.  Citrat.  gr.  vi. ;  Tinct.  Nux  Vomica,  lUxv. ;  Acid  Hydrocyanic,  P.B.,  lUiv. ; 

Spt.  Chlof orm,  trt  xv.    In  bottles,  5s.  and  9s. 

"  I  have  found  Mistura  Cerii  Co.  allay  vomiting  (no  matter  what  cause)  when  aU  other  remedies  have  failed."— 
R.  T.  W.  Smith,  F.R.C.S.,  etc. 

MACKEYS'   MIST.   BISMUTHI   COMP.   (Registered).    Tonic  Digestive. 

A  valuable  medicine  for  various  forms  of  Indigestion  and  any  disorder  of  the  stomach,  having  a  direct  action 
upon  the  mucous  membrane  as  a  sedative. 

"I  have  found  Mackeys'  Mistura  Bismuthi  Comp.  most  efficatnoiis,  and  far  superior  to  any  other  preparation 
of  Bismuth  that  has  come  under  my  notice." — C.  Eaton  Baker,  M.R.C.S.,  etc. 

NEW   SOLUBLE   TRANSPARENT  AND   PEARL-COATED   PILLS 

of  the  Pharmacopoeias  and  Private  FormtUae,  as  required. 

These  pills  possess  numerous  advantages  over  the  Pills  of  other  makers — They  never  crack  or  split.  The  coating 
does  not  peel  off.  They  are  moderate  in  price.  The  ingredients  are  care fiMy  selected,  and  of  best  quality.  The 
coating,  which  dissolves  in  about  lialf  a  minute,  is  put  on  while  the  m.ass  is  soft,  thus  keeping  the  Pill  in  a  perfect 
soluble  condition.  It  is  unimpaired  by  age,  it  is  quite  transparent,  and  the  taste  of  the  Pill  is  perfectly  covered. 
The  excipients  chosen  tend  to  preserve  the  soluble  character  of  the  Pill,  and  increase  the  medicinal  effect  of  the  drug. 

MACKEYS'   LIQUOR  SANTAL   CUM   COPAIBA,   CUBEBA,  ET   BUCHU. 

When  the  disease  is  chronic,  "  the  Liquor  Santal  acts  like  iv charm."    8«.  per  lb.    Dose,  1  to  2  drachms. 

MACKEYS'   CHLORODYNE.     Pink  and  Brown. 

Anodyne,  astringent,  antispasmodic,  diaphoretic,  sedative,  in  perfect  combination,  is  miscible  with  water  in 
all  porportious,  does  not  separate,  and  is  most  convenient  for  dispensing.     5s.  per  lb. 

Dr.  M.  Browne  writes;— "I  and  my  people  like  your  Chlorodyne  very  much  ;  it  is  far  superior  to  any  other 
Biaker's." 

A  Liberal  Discount  to  the  Trade  on  the  above  Preparations. 


St  Of  SPECIAL  ABTISEPTICS,  DISINFECTANTS,  and  DEODORISERS. 

EBESTLINE,  a  Preparation  of  Coal  Tar  Creasote.     A  powerful  Disinfectant  for  use  in  Drains,  Water  Closets, 

Urinals,  etc.     Non-poisonous,  does  not  stain,  and  is  not  corrosive, 
EXTCALYPTOL,  a  preparation  of  the  Eucalyptus  and  Pine.    A  pleasant  Disinfectant  and  Deodoriser,  to  keep  the 

air  pure  in  Offices,  Bed. chambers.  Hospitals,  Barracks,  etc.     Non-poisonous,  will  not  stain,  or  destroy  clothing. 
CAMPHENE,  a  Terpene  with  Camphor,  for  disinfecting  the  atmosphere.  Wounds,  Medical  and  Surgical  Dressings, 

and  general  Deodoriser. 
OXYCHLOROGENE,  a  preparation  of  Permanganate  of  Potash  and  Chlorine.    A  very  powerful  Disinfectant. 
LIQUID  SULPHUR  GAS,  a  Solution  of  Sulphurous  Anhydride.     One  vol.  Contains  100  vols,  of  Anhydride. 
CARBOLIC  ACID. 
CRESYLIC  ACIO,  prepared  from  Coal  Tar.     A  powerful  Disinfectant,  possessing  Antiseptic  properties  much 

superior  to  Carbolic  Acid,  for  purifying  Drains,  Water  Closets,  Urinals,  Ashpits,  Stables. 
KRESYLINE   POWDER,  Disinfectant,  for  use  in  Drains,  Water  Closets,  Urinals,  etc.     See  above, 
EUCALYPTOL  POWDER,  WITH  SULPHATE  OF  COPPER,  unequalled  in  Infectious  Diseases. 
EUCALYPTOL  POWDER,  WITH  SULPHATE  OF  IRON,  for  Disinfecting  Cesspools,  Ash-heaps,  Dust-bins,  etc. 
EUCALYPTOL  POWDER,  WITH  LIME,  to  keep  the  air  pure  ia  Apartments,  Offices,  Bed-chambers,  Hospitals, 

Cabins,  Barracks,  etc. 
CHLOROMANGANESE,  a  powder  prepared  from  Permanganate  of  Lime  and  Chlorine.    Specially  recommen<ied  for 

mixing  with  substances  which  cannot  be  disinfected  with  liquids,  for  Cattle  Trucks,  Cattle  Ships,  Cow  Stalls,  etc. 
SULPHUROUS  POWDER,    CARBOLIC  POWDER,  15  and  20  per  cent. 
CHLORIDE  OF  LIME.    SOLUTION  OF  CHLORIDE  OF  LIME. 
CHLORIDE  OF  ZINC.     SOLUTION  OF  CHLORIDE  OF  ZINC. 

CAUTION.— The  large  demand  far  our  specialities  has  caused  systematic  imitations.  The  Trade  is  earnestly 
requested,  if  not  ordering  direct,  to  give  special  prominenc3  to  the  word  MACKEYS',  e.g.  Mackeys'  Quinquinlne  ; 
Mackeys'  Mist.  Bismuthi  Co.  ;  Mackeys'  Chlorodyne,  all  soluble  compounds  of  Cerium,  and  improved 
preparations  of  the  Hypophosphites. 


MACKEY,    MACKEY   &  CO., 

Wholesale  &  Export  Druggists  &  Manufacturing  Chemists,  1  &  2,  Bouverie  Street,  London,  E.G. 
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THE    GOLD    MEDAL 

OF   THE 

INTERNATIONAL  HEALTH  EXHIBITION,  LONDON, 

HAS    BEEN   AWARDED   FOR 

BENGEE'S    PBEPAEATIONS. 

LIQUOR  PANCREATICUS  (BENGER).  Containing  the  active  digestive 
principles  of  the  fresh  Pancreas.  Used  for  the  preparation  of  peptonised  or  partially- 
digested  Foods,  No  apparatus  beyond  a  jug  and  saucepan  required.  Bottles,  2/6,  4/6,  and 
8/6,  with  full  directions  for  use. 

LIQUOR  PEPTICUS  (BENGER).  A  concentrated  fluid  pepsine  of  remarkable 
activity.     Bottles,  3/-,  5/6,  and  10/6. 

BENGER'S  PEPTONISED  BEEP  JELLY.  A  delicately  flavoured  concen- 
trated and  solidified  beef  tea.  A  delicious,  quick  restorative.  Tins,  2/-.  Will  keep  in  any 
climate. 

BENGER'S  SELF-DIGESTIVE  POOD,  for  Infants,  Children,  and 
Invalids.  An  improvement  on  Liebig's  Food.  Impregnated  with  the  natural  digestive 
principles  of  the  Pancreas  instead  of  malt,  these  act  on  the  milk  with  which  it  is  mixed  in 
use,  as  well  as  on  the  starchy  matter.  It  can  be  taken  with  comfort  when  all  other  foods 
disagree.    Tins,  1/6,  2/6,  and  5/-. 


Benger's  Preparations  can  be  obtained  through  all  "Wholesale  Houses  or  direct 
from  the  Manufacturers, 

MOTTERSHEAD    &    CO.,     ^^- f.^'b^'benger), 

PHARMACEUTICAL  CHEMISTS, 
7,    EXCHANGE    STREET,    MANCHESTER. 

J.  F.  MACFARLAN  &  Co., 

iMamifartiirms  Cfeemfet^, 

HAVE  OBTAINED  MEDALS  AT   VARIOUS  INTERNATIONAL 
EXHIBITIONS  FOR  THEIR  PREPARATIONS. 

THESE  COMPEISE: 


Morphia  and  its  Salts, 
Codeia  and  other  Opium  pro- 
ducts. 
Pure  Chloroform. 
Sulphate  of  Beberine. 
Aloin. 

Also  the  Antiseptic  Dressings  and  Appliances  used  in  the  Listerian 
System  of  Surgery,  prepared  according  to  the  Special  FormulaB 
of   PROFESSOR   SIR    JOSEPH  LISTER. 


Nitrite  of  Amyl. 
Ghrysophanic  Acid. 
Anaesthetic  Ether. 
Ergotin. 
Salicin. 


17,  NORTH  BRIDGE,  EDINBURGH; 

AND 

71,  COLEMAN  STREET,  LONDON,  E.G. 
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TWO  SPECIAL  FIRST  AWARDS   AND  GOLD  MEDAL,  SYDNEY  EXHIBITION,  1879. 

FIRST  AWARDS,  AND   GOLD   MEDAL  FOR  ESPECIAL  EXCELLENCE,  MELBOURNE 

EXHIBITION,   1880. 

FIRST  ORDER  OF  MERIT  AND  GOLD  MEDAL,  CALCUTTA  EXHIBITION,  1884. 


THOMAS  WHIFFEN, 

BATTERSEA,  LONDON, 

MANUFACTUBEB  OP 

QUININE  SULPHATE, 

White    and  Unbleaclied,  and  all  other  important    Salts   of   Quinine; 

as  also  of 

QUINIDINE,  CINCHONIDINE.  AND  CINCHONINE. 
QUINETUM. 

The  Alkaloids  of  India  Chinchona  Succirubra  Bark. 

QUINETUM  SULPHATES. 
LIQUID  EXTRACT  OF  CINCHONA,   P.B.  1885, 

AND 

LIQUID    EXTRACT  OF  CINCHONA  FLAVA.    P.B.  1887. 
SALIOINE. 

STRYCHNINE    (HULLE'S). 

The     Advertiser     is     the     PROPEIETOE      and     INVENTOR     of      this 
well-known    Brand. 
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Drugs,    Chemicals,    ana    Pharmaceutical    Preparations. 

BURGESS,  WILLOWS  &  FRANCIS, 

Whabsale  and  Export  Bruggists,  aM  Bp^vaiiv^  itfhamacists, 
101,  HIGH  HOLBORN,  LONDON,  W.C.     EstabUshed  1761. 

Prices  Current  on  Application. 


Discovered  to  be  a  general  Anaesthetic  by  Dr.  Richakdsoit,  in  1867, 

1  lb.  Bottles,  16s. ;  8  oz.,  8s.  6d.  ;  4  oz.,  4s.  6d.  ;  2  oz.,  2s.  6d. 

COMPOUND   AN-^STHETIC   ETHER. 

For  producing  Local  Anaesthesia. 

In  4  oz.,  10  oz.,  and  20  oz.  Stoppered  Bottles,  2s.,  4s.,  and  7«. 

OZONIO   ETHER. 

In  4  oz.  and  16  oz.  Stoppered  Bottles,  3s,  6d.  and  12s. 

PEROXIDE    OF    HYDROGEN. 

First  introduced  as  a  Medicine  by  Dr.  Richardson. 

ETHYLATE    OF    SODIUM 

r.  Richaedson's  Formula),  for  removing  Naevi,  etc.    In  i  oz.  and  1  oz.  Bottles, 

with  elongated  stoppers  for  applying  the  caustic,  2s.  Gd.  and  4s. 

STYPTIC   COLLOID, 

For  promoting  the  Healing  of  Wounds  by  the  first  intention. 

In  2  oz.  and  4  oz.  Bottles,  with  Brush,  2s.  6d. 

and  4s.  6d. ;  16  oz.,  12s. 

CHARCOAL    CAPSULES, 

Containing  pure  Vegetable  Ivory  Charcoal. 

In  boxes,  2s.  6d.  each. 


Che  mica/   Food,    or   Parrish's   Syrup. 

*^*  Each  teaspoonful  contains  2  grains  of  Phosphate  of  Iron  and  Lime,  with 
smaller  proportions  of  the  Alkaline  Phosphates  all  in  perfect  solution.  One  or 
two  teaspoonfuls  at  mealtime. 


Syrup  of  Biphosphate  of  Iron  and  Man- 
ganese. 

Syrup  of  Biphosphate  of  Iron. 

Syrup  of  Biphosphate  of  Lime. 

Syrup  of  Biphosphate  of  Zinc. 

Syrup  of  Hypophosphite  of  Iron,  Quinine, 
and  Strychnine. 

Syrup  of  the  Superphosphate  of  Iron, 
Ciuinine,  and  Strychnine. 

Syrup  of  Hypophosphite  of  Iron. 

Syrup  of  Hypophosphite  of  Lime. 

Syrup  of  Hypophosphite  of  Soda. 


Compound  Syrup  of  Hypophosphite  of 

Iron  and  Lime. 
Syrup  of  Pyrophosphate  of  Iron. 
Syrup  of  Bromide  of  Iron. 
Syrup  of  Iodide  of  Quinine. 
Syrup  of  Iodide  of  Iron  and  Quinine. 
Syrup  of  Peracetate  of  Iron  and  Quinine, 
gelation  of  Peracetate  of  Iron. 
DO'    Olacial' 
Clinical  experience  has  proved  that  this 

preparation    contains  Iron   in  the  most 

assimiiable  form. 
Solution  ot  Peracetate  of  Iron  and  Quinine. 


COD  ICtXYKH  OnJKXH- 

ThJvS  preparation  is  prepared  from  the  finest  Newfoundland  Oil,  containing  all  the  active 
principles,  without  lib  impurities,  and  will  be  found  to  agree  with  the  most  delicate  stomachs. 
Phosphorised  Cod  Liver  Olein.  I  Cod  Liver  Oil  with  Iodide  of  Iron. 

Cod  Liver  Oil  with  Quinine.  I  Cod  Liver  Oil  with  Bromide  of  Iron. 

SYRUP  OF  HYPOPHOSPHITE  OF  IRON  AND  QUININE. 
This  preparation  has  been  successfully  given  in  Hysteria,  Epilepsy,  Spermatorrhoea,  and 
other  exhaustive  derangements  of  the  Nftrvons  Svstpm. 

DIALYSED  IRON.— Dose,  10  to  30  minims  in  water. 

Proprietors  of  the  City  of  London  Cough  Lozenges  and  Pills,  Toothache 

Annihilator,  No  More  Corns  (all  Registered) ;  and  Antiseptic  Saline. 

Application  for  the  Marvellous  Removal  of  Corns. 

BREWER  &  MARSTON,  Pharmaceutical  and  Operative  Chemists, 

105,    LATE   99,    LONDON    WALL,    E.G. 
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JAMES  WOOLLEY,  SONS  &  CO., 

DRUG    MILLERS, 

WHOLESALE  AND  EXPORT  DRUGGISTS 

AND 

Majiukturing  Pharmaceutical  Chemists. 

Warehouse  and                k" T ^  Laboratories  and  Drug 

Offices:  ^  ^.^^^  ^^'/^•^' 

2  d  4,  Swan  Court,  g       7|\^     ^3  Knowsley  Street, 

Market  Street,                ^%%    '  Gheetham, 


ASSAYED    DRUGS. 

(Opium,  Cinchona,  Scammony,  etc.) 
Their  Powders  and  Preparations. 

SPIRITUS    ^THERIS    NITROSI,    B.P. 

Guaranteed  of  the  official  strength. 

iETHER.   NITROSUS  AND   SOL.  vETHER.   NIT. 

(1  to  7)  (1  to  3) 

SPIRIT.    AMMON.    AROMAT.,    B.P. 

From  Volcanic  Ammonia. 

THE    "EXTRA  PALE"   COD-LIVER  OIL. 

Unchanged  at  32°  F. 

TASTELESS    COATED    PILLS. 

OINTMENTS  LEVIGATED  BY  STEAM-POWER. 

IMPALPABLE    POWDERS. 

PURE    AND    COMMERCIAL    CHEMICALS. 

CHEMICAL    APPARATUS. 


Prices  Current  and  Catalogues  on  demand. 


692 


ADVERTISEMENTS. 


^COX'S  TASTELESS  PILLS. 


BY  ROYAL  LETTERS  PATENT. 

Dated  and  Sealed  April  13th,  1854. 

Surgeons  and  Chemists  supplied  with  an  excellent  Aperient  Pill  (the  formulse  for 
which  will  be  forwarded),  covered  with  a  thin,  non-metallic  film,  rendering  each  Pill 
perfectly  tasteless,  at  Is.  a  gross.    Postage  free. 

Any  formulae  dispensed  and  covered,  and  samples,  with  list  of  pills,  from  over 
600  different  forms,  which  are  kept  in  stock,  will  be  forwarded  free  on  application. 

They  were  introduced  to  the  medical  profession  by  the  present  proprietors  more 
than  thirty  years  ago,  and  many  thousands  of  unsolicited  testimonials  have  been 
received  from  the  highest  medical  authorities,  and  are  now  used,  and  have  been  used 
for  many  years  past,  by  the  largest  and  best  conducted  hospitals  and  dispensaries. 
Of  course  a  fjuccess  like  this  has  led  to  many  imitations,  and  highly  varnished  pills, 
made  to  resemble  ours,  have  been  introduced  by  some  unscrupulous  people.  Many 
of  these  pills  pass  through  the  stomach  unaltered,  and  a  useful  invention  is  thus 
likely  to  be  brought  into  disrepute. 

The  most  impudent  assertions  are  made  by  some  who  combine  in  one  incongruous 
whole,  the  trades  of  druggists'  sundrymen,  retail  druggists,  soap-makers,  and  horse 
and  cattle  medicine  vendors. 

We  make  and  sell  nothing  but  pills,  and  have  testimonials  from  regular  customers, 
residing  in  China,  Australia,  and  every  part  of  the  civilized  world,  as  well  as  from 
friends  in  almost  every  town  and  village  in  the  kingdom ;  and  our  trade,  which  is 
constantly  increasing,  is  perhaps  four  or  five  times  as  large  as  all  the  rest  of  our 
copyists  put  together. 

The  following  are  some  of  our  Prices  FOR  CHEMISTS  ONLY : 

We  strongly  recommend  our  Aperient  Pills,  as  a  good  general  saleable  Pill.  These,  with 
the  Pharmacopoeia  Pills  quoted  below,  are  sent  out  to  every  part  of  the  United  Kingdom  in 
half-pound  parcels,  package,  postage,  and  carriage  free,  on  the  same  day  as  the  order  is 
received;  and,  to  avoid  booking  and  other  expenses.  Id.  in  the  shilling  vrill  be  allowed  if 

stamps  or  P. 0.0.  are  remitted  with  order. 

Any  Pills  can  also  be  obtained  from  any  Wholesale  Druggist.    In  ordering,  please  specify 

"Cox's  Tasteless  Pills." 


QUOTATIONS    FOR 

OTHER 

PILLS    ON    APPLICATION. 

Prices  per  Pound 

Prices  per  Pound 

.gl 

in  Four 

or  Five 

in  Four 

or  Five 

Pil.  Aperiens  et 
Cathartic. 

Grain  Pills. 

Pills  of  the  British 

Grain  Pills. 

^1 
122 

Pharmacopoeia. 

'^l 

Coated. 

Un. 
coated. 

Coated. 

Vn. 
coated. 

1&2 

Pil.  Aper  (Cox)  c.  Cal. 

6/. 

5/- 

Pil.  AssafoetidsB  Co. 

6/6 

5/6 

3&4 

„      ,,    (Cox)    sine 

66 

„   Cambog.  Co. .    . 
„   Coloc.  Co. .    .    . 

61- 

6/- 

Cal.    .    . 

6/- 

e/- 

24 

16/. 

16/. 

193 

„  Cathartic    Fort. 

30 

„      et  Hyos.  . 

13/- 

12/- 

'                (Cox).    . 

6/- 

6/. 

62 

„   Ferri  Garb.    .    . 

5/. 

4/- 

332 

„  Cochia    .... 

5/- 

4/. 

7i 
92 

„   Hydrarg.  .    -    . 

..     „     Sub- 

chlor  Co.     .    . 

6/- 

4/. 

PILLS   OF  THE  BBITI8H 

6/6 

6/6 

PHAEMACOPCEIA. 

77 

„  Ipecac,  c.  ScillsB 
„   Plumbi.  0.  Opio. 

7/- 

6/. 

6 

Pil.  Aloes.  Barb  .    .     . 

6/- 

5/. 

99 

12/- 

11/- 

8 

„       „     et   Assafoe- 

104 

„   Rhei  Co.    .    .    . 

7/- 

6/. 

tidse    .    . 

6/- 

4/- 

119 

„   Saponis  Co.  .    . 

12/- 

11/. 

9 

„        „      et  Ferri .    . 

5/- 

4/- 

321 

„   ScammonCo.    . 

22/- 

21/. 

10 

„        „      et  Myrrh    . 

12/- 

11/- 

115 

„   ScillsB  Co.  .    .    . 

6/- 

4/- 

7 

„        „      See.    .    .     . 

6/6 

5/6 

The  Registrar  of  Trade  Marks  (after  giving  the  usual  public  notice  prescribed  by  Parlia- 
tn 'Tit,  to  allow  of  opposition)  has  granted  us  the  above  "  Trade  Mark,"  thus  officially  recog- 
nizing  us  as  the  "  Original  Makers  of  Tasteless  Pills,"  and  no  Pills  will  be  sent  out  without 
this  Mark  on  all  bottles  or  packages 


ST. 


ARTHUR  H.  COX  &  CO., 

Tasteless  Pill  Manufacturers, 

MARTIN'S     PLACE,     BRIGHTON 
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HUBBUCK'S 

PURE  OXIDE  OF  ZINC. 


PHAEMACEUTICAL  CHEMISTS  will  use  this  in  preference  to  the  ZINCI 
OXIDUM  of  the  Br.  Ph.  1867,  which  is  a  return  to  the  process  of  the 
Pharmacopoeia  of  1836,  being  a  roasted  carbonate  as  a  substitute  for  the  pure 
Oxide. 

HUBBUCK'S  PUKE  OXIDE  is  made  by  sublimation,  and  is  warranted 
to  contain  upwards  of  99  per  cent,  of  Pure  Oxide :  in  fact,  the  impurities  ara 
not  traceable. 

Extract  from  "  Pharmaceutical  Journal^'  of  May  1,  1856, 
page  486. 
Thansactions    of    the    Pharmaceutical    Society     of    London. 
Wednesday,  April  2nd,  1856. 
"  On  Pure  Oxide  of  Zinc  for  Use  in  Medicine. 
"  Mr.  Redwood  directed  the  attention  of  the  meeting  to  the  very  beautiful  specimen  of 
oxide  of  zinc  on  the  table,  which  had  been  presented  by  the  manufacturer,  Mr.  Hubbuck. 
Some  of  this  oxide  had  been  submitted  to  him  for  chemical  examination,  and  finding  it  to 
be  remarkably  pure,  and  to  possess  in  a  high  degree  all  the  chemical  and  physical  quali- 
ties required  in  oxide  of  zinc  intended  for  use  in  medicine,  he  had  suggested  to  Mr.  Hub- 
buck  that  it  might  be  brought  under  the  notice  of  the  Society. 

"  The  specimen  of  oxide  of  ziac  on  the  table  was  not  only  free  from  all  impurities,  but 
it  possessed  the  other  qualities  required.  It  was  a  perfectly  white,  light,  and  smooth 
powder, 

"  Mr.  HiTBBTJCK  stated  that  the  oxide  of  zinc  which  his  firm  made  for  use  in  medicine 
was  free  from  impurities  commonly  occurring  in  the  oxide  made  by  combustion.  The 
zinc  was  first  thoroughly  refined,  and  all  the  lead,  arsenic,  cadmium,  iron,  and  other  im- 
purities removed.  The  pure  oxide  was  then  produced  by  combustion,  abstracting  only  the 
very  finest  part  of  the  product  for  medicinal  purposes.  About  one-tenth  or  one-twelfth  of 
the  whole  was  thus  set  apart  in  producing  that  from  which  the  sample  exhibited  had  been 
taken ;  and  this  could  be  done,  since  their  usual  operations  requiring  them  to  make  several 
tons  of  oxide  every  day,  they  could  separate  as  much  as  was  required  in  a  state  of  absolute 
purity,  while  the  remainder  would  be  equally  valuable  as  a  pigment. 

"  The  Chaibmam- thought  the  mechanical  condition  of  substances  used  in  medicine  was 
often  a  matter  of  considerable  importance,  and  ought  to  be  considered  as  well  as  their 
chemical  composition.  He  thought  the  specimen  before  the  meeting  was  a  very  perfect 
one  in  every  respect,  and  he  had  no  doubt  it  was  the  sort  of  oxide  of  zinc  best  adapted  for 


use  in  medicine.' 


Sold  by  the  following  Wholesale  Druggists,  in  Stamped 


Adams,  R.  F.  &  J. 
Allen  &  Hanbury. 
Baiss,  Brothers  &  Co. 
Barron,  Harveys   &   Simp- 
son. 
Barron,  Squire  &  Co. 
Battley  &  Watts. 
Burgess,  Willows  &  Francis. 
Burgoyne,  Burbidges  &  Co. 
Clark  &  Pinkerton. 
Clarke,  Bleasdale  &  Co. 
Clay,  Dod  &  Case. 
Corbyn,  Stacey  &  Co. 
Davey,  Yates  &  Routledge. 
Duncan,  Flockhart  &  Co. 
Evans,  Lescher  &  Evans. 


Evans,  Sons  &  Co. 
Ferris,  Bourne  &  Co. 
Gabriel  &  Troke. 
Gale  &  Co. 

Glasgow  Apothecaries'  Co. 
Harker,  Stagg  &  Moss. 
Hatrich,  W.  R.,  &  Co. 
Hearon,  Squire  &  Francis. 
Herrings  &  Co. 
Hewlett,  C.  J.,  &  Son. 
Hill,  A.  S.,  &  Son. 
Hodgkinson,      Preston      & 

King. 
Hodgkinsons,      Stead        & 

Treacher. 
Homer  &  Sons. 


Boxes  of  7  and  14  lbs.  :— 

Huskisson,  H.  O.,  &  Co. 

Johnson  &  Sons. 

Lofthouse  &  Saltmer. 

Mackay,  John,  &  Co. 

Oldfield,  Pattison  &  Co. 

Reynolds  &  Bransom. 

Southall,  Brothers  &  Bar- 
clay. 

Sumner,  R.,  &  Co. 

Taylor,  James. 

Warren,  A.  &  J. 

WooUey,  James,  Sons  & 
Co. 

Wright,  Layman  &  TJmney. 

Wyleys  &  Brown. 

Wyman  &  Westwood. 


The  Manufacturers  supply,  Wholesale  only,  in  quantities  of  not 
less  than  a  duarter  of  a  Ton. 


HUBBUCK   &    SON,    24,    LIME    STREET,   LONDON. 

Q  Q 
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jr.^DVC£3S     3E3PPS     <&     CO. 

HOLD  STOCK  OF  THE  PURE 

CONCENTRATED     MEDICINES 

PREPARED   BY 

B.  KEITH   &   Co.,  NEW  YOEK. 

POK  LIST  OP  EEDTJCED  PEICES  SEND  CAED  TO 

48,  THREADNEEDLE    STREET,   LONDON. 

.  RELIABLE,  SOLUBLE  &  PERMANENT. 

SUGAR-COATED     PILLS 

OF    THE 

BRITISH  PHARMAGOPCEIA, 
and  useful  FormulcB. 

R.    HAMPSON, 

205,    ST.   JOHN    STREET    ROAD,    LONDON,   E.G. 

A  Price  Current  and  Sample  post  free. 

DR.    BOSISTO'S 

OIL    OF   EUOALYPTIJS. 

DISTILLED   FROM   THE  LEAVES   OF  THE 

Amygdalina  Odorata  of  Australia. 

Valuable  as  a  Perfume,  a  base  for  mixed  Oils,  a  solvent  for  Gums  and  Resins,  and  a 
Medicinal  Agency  of  proved  eflBcacy.  It  is  largely  used  in  the  Melbourne  Hospitals,  intern- 
ally as  a  stimulant,  carminative,  and  anti-spasmodic  j  and  externally  for  Rheumatism,  etc. 


SotB  AOBITTS  POB  EirGLAKD  : — 

GBIMWADE,  RIDLEY  &  CO.,  Mildmay  Chambers, 

82.    BISHOPSGATE    STREET.    E.G. 

MIST.  PEPSIM^  Co.  c.    BISMUTHO, 

A  USEFUL  COMPOUND,  CONTAINING 
Pepsine,  Nux  Vomica,  Opium,  Hydrocyanic  Acid,  CMoric  ^ther,  and  Bismuth,  &c. 
DOSE.— Half  to  One  dram  diluted. 
"  Provident  Dispensary,  16,  Stanhope  Street,  Newcastle-on-Tyne, 
Sib,  March  7th,  1880. 

I  must  thank  you  for  having  put  me  in  possession  of  a  most  usefiil  and  elegant 
preparation,  in  the  shape  of  your  Mist.  Pepsinse  Co.  c.  Bismutho. 

In  that  most  extensive  class  of  cases  met  with  in  general  practice,  including  Dyspepsia, 

Gastrodynia,  Pyrosis,  etc.,  I  know  of  no  remedy  which  acts  so  readily  and  efficiently  as  the 

above  preparation.    Another,  by  no  means  slight  advantage  in  your  happy  combination,  is 

the  rapidity  with  which  it  can  be  dispensed,  and  i  ts  solubility  in  various  media, 

I  am  convinced  that  it  only  requires  to  be  known  to  be  extensively  used.  'fri    9li  ' 

Yours  truly, 

joh::  h.  m.  gallwey,  m.ii.o.s.e. 
Prepared  only  by  C.  J.  HEWLETT  &  SON,  Manufacturing  and  Pharmaceutical 
Chemists,  40,  41,  &  42,  Charlotte  Street,  Great  Eastern  Street,  London,  E.C. 
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LIBBIG'S 

"IODIZED"  COD  LIVEB  OIL. 

"A  germicide  potent  and  undoubted.  "—Dr.  Koch. 

The  powerful  curative  properties  of  this  remedy  have  been  fully  demonstrated  by  the 
most  eminent  Physicians  in  Europe. 

Cod  Liver  Oil  is  now  universally  allowed  to  be  one  of  our  most  efficacious  remedies  in 
Consumption,  yet  how  often  does  it  fail  to  afford  the  advantage  fairly  to  be  anticipated 
from  its  use ;  this  uncertainty  originates  in  the  impurity  and  adulteration  of  much  of  the 
oil  supplied  for  medical  use,  and  its  filtration  through  clarcoal,  the  aim  of  which  is  to 
render  the  colour  as  pale  and  the  flavour  as  pleasant  as  pof  gible,  but  at  the  expense  of  the 
essential  properties  of  the  oil,  leaving  scarcely  any  volatile  fatty  acid,  Iodine,  Phosphate  of 
Lime,  and  otber  elements,  thereby  destroying  its  efficacy. 

Liebig's  "Iodized"  Cod  Liver  Oil  is  invariably  tested  by  careful  analysis,  and  only  the 
purest  and  most  efficacious  Norwegian  Cod  Liver  Oil  used  in  combination  with  that  power- 
ful curative  agent  Iodine.  In  all  cases  where  there  is  still  existing  the  smallest  amount  of 
intrinsic  reconstructive  power,  this  valuable  therapeutic  will  rarely  fail  to  give  satisfaction 
to  the  medical  practitioner,  and  equal  relief  to  the  patient. 

The  Proprietors  "  have  submitted  to  us  a  sample  of  Liebig's  'Iodized  Cod  Liver  Oil,'  in 
response  to  a  suggestion  of  a  correspondent  who  has  found  marked  benefit  to  ensue  from 
its  use  in  consumptive  disease.  In  reply  to  the  correspondent  in  question,  we  stated  that 
the  principle  of  combining  Iodine  with  Cod  Oil  was  a  thoroughly  sound  one,  and  one,  more- 
over, which  had  long  been  recognised  in  medical  practice.  An  examination  of  Liebig's 
'  Iodized  Cod  Liver  Oil*  has  shown  us  that  this  is  an  elegant  and  safe  preparation.  The 
materials  are  well  combined,  and  the  oil  is  by  no  means  unpalatable.  In  cases  of  scrofulous 
disease  and  of  tubercular  or  consumptive  affections,  as  well  as  in  cases  of  general  debility, 
we  think  this  oil  will  be  found  to  be  highly  serviceable." — Health. 

"  Iodine  has  been  used  with  great  success  in  scrofulous  diseases  for  the  past  twenty-five 
years,  and  now  it  is  being  specially  brought  forward  in  Liebig's  'Iodized '  Cod  Liver  Oil, 
which  claims  to  be  a  certain  cure  for  phthisis.  There  is  no  doubt  the  blood  has  a  remark- 
able power  of  absorbing  Iodine  when  in  combination  with  Cod  Liver  Oil,  which  at  once 
arrests  the  putrefactive  processes  ;  and  the  assertion  so  frequently  advanced  that  consump- 
tion is  and  must  be  an  incurable  disease  cannot  be  maintained  after  the  brilliant  discovery 
of  the  Bacillus  of  Tubercle  by  Dr.  Koch,  and  this  new  remedy  has  the  approval  of  that 
scientist."— Society. 

"  We  have  heard  a  good  deal  of  the  beneficial  and  curative  effects  of  this  novel  prepara- 
tion. In  one  special  case  that  has  been  brought  to  our  notice,  the  value  of  the  preparation 
has  been  shown  in  an  unmistakable  manner." — British  Journal  of  Photography. 

"  It  should  be  the  aim  of  every  one  to  try  such  reliable  and  simple  means  offered  them 
in  Liebig's  'Iodized'  Cod  Liver  Oi\."—Weldon's  Ladies'  Journal. 

"  Cod  Liver  Oil  seems  an  incongruous  subject  to  mention  as  a  Christmas  present,  but, 
unhappily,  the  need  for  it  is  as  great  in  many  families  at  this  season  as  at  any  other  time 
of  the  year.  A  new  preparation  of  this  most  valuable  medicine  is  Liebig's  '  Iodized'  Cod 
Liver  Oil,  the  curative  properties  of  which  have  been  demonstrated  by  physicians  in  many 
European  countries.  Many  children  have  in  reality  no  objection  to  taking  Cod  Liver  Oil, 
they  even  like  it  occasionally,  and  this  particular  kind  is  one  of  the  least  nauseous."— 3fi/ro's 
Christmas  Number. 

"We  formerly  took  occasion  in  Health  to  recommend  this  oil  to  the  notice  of  those  who 
desired  a  combination  of  a  pure  Cod  Oil  with  Iodine.  The  latter  agent,  as  is  well  known,  is 
singularly  beneficial  in  all  cases  in  which  tiie  glands  are  involved,  as  in  scrofulous  affec- 
tions at  large.  Such  a  combination  of  oil  and  iodine  has  long  been  used  by  physicians. 
The  high  merit  of  the  Liebig '  Iodized'  Oil  consists  in  its  presenting  these  medicinal  elements 
in  a  thoroughly  combined  state,  and  in  a  condition  presenting  naturally  an  easy  form  for 
their  due  assimilation  into,  and  incorporation  with,  the  blood.  We  have  received  on 
former  occasions  testimony  from  correspondents  to  the  beneficial  effects  of  this  oil,  and  to 
the  general  freedom  from  eructations  and  nausea  which  result  after  the  use  of  such  pre- 
parations. At  present  this  "  iodized"  oil  is,  in  our  opinion,  the  best  combination  of  iodine 
and  oil  in  the  market.  As  such  it  continues  to  merit  our  high  commendation.  Dr.  Andrew 
Wilson,  F.n.S.B."— Health. 

In  Imperial  Pint  Bottles,  4/6 ;  Half-pints,  2/6. 
Caution.— The  Trade  Mark  "  Iodized  Cod  Liver  Oil,"  is  moulded  in  the 
glass  of  every  bottle — without  this  mark  none  can  be  genuine. 


Can  be  obtained  of  all  Chemists,  through  all  Wholesale  Houses,  or  will  be  sent,  carriage 
free,  by  the  Soi-b  PBOPBrETOBS : 

J.  E.  BEESLEY  &  SONS,  17,  Red  Cross  Street,  Borough, 
^  >  ^  w  London,  S.E.  \, 
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E.    GOULD   &   SON, 

Chemists  by  Appointment  to  the  London  Homoeopathic  Hospital, 

MANUFACTURERS  AND  IMPORTERS  OF 

HOMEOPATHIC  MEDICINES 

AND 

HOMEOPATHIC  SUNDRIES  OF  ALL  KINDS. 

Price  Lists  of  Medicines,  Medicine  Chests,  &c..  Post  Free  to  any  part  of  tJie  World. 

59,  MOORGATE  STREET,  LOUDON,  E.G. 

WILLIAM  GRAHAM  CARR  &  SONS, 

PHARMACEUTICAL  CHEMISTS, 

IMPORTERS  AND  MANUFACTURERS 
OF  COD  LIYER  OIL, 

BERWICK-ON-TWEED. 

ESTABLISHED  1704. 

OIL   MADE   DAILY   ON   THE    PREMISES. 

Telegraphic  Address — "  ONE,"  Berwick-on-Tweed. 

GOLD,  SILVER,  AND  BRONZE  MEDALS  HAVE   BEEN  AWARDED  TO  OUR  COD 

LIVER   OIL  AT  THE    EXHIBITIONS,    HOME   AND  ABROAD. 

ACID    ACETIC    Fort.    1040. 

Prime  quality  and  guaranteed  from  Soda. 

MANUFACTURED   BY 

DUNN    &    COMPANY, 

MANUFACTURING  CHEMISTS, 

STIRLING  CHEMICAL  WORKS,  WEST  HAM, 

Late  of  10,  Princes  Square,  Finsbury.  London. 

ESSENTIAL  OILS  AND  FRUIT  ESSENCES. 

CITRIC,  TARTARIC,  AND  ACETIC  ACIDS. 

SULPHURIC,   SULPHUROUS,   AND  OTHER   MINERAL  ACIDS, 

(PURE   OR  COMMERCIAL). 

SULPHITE  AND  BISULPHITE  OF  LIME. 


W.  HOULDER,  SON  &  CO., 

Norwood  Chemical  Works,   SouthalL 
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B^sr   I^ol«^^^Il.   LETT£]I^s   dp-^teistt, 


HASSALL   &  CCS 

PHOSPHO-GITRIG   ACID, 

TO  SUPERSEDE  CITRIC  AND  TARTARIC  ACIDS  FOR  AERATED  WATERS. 

Is  recommended  by  the  most  eminent  Physicians  in  Great  Britain.  The  Best  Houses  in 
the  Trade  have  already  adopted  it.  It  is  thoroughly  beneficial,  and  far  better  suited  to  the 
requirements  of  the  Mineral  Water  Trade  ;  it  is  free  from  lead  and  all  other  minerals  and 
cheap  acids;  it  is  fully  £3  per  cwt.  cheaper  than  Citric  and  Tartaric  Acids,  which  mostly 
contain  lead. 

WE    COMPETE    ON    QUALITY    &    PRICE. 


THE  PATENTEES  CLAIM  FOR  IT,  AMONGST  OTHERS,  the  FOLLOWING  ADVANTAGES 


1.  That  there  is  no  risk  of  prosecution,  and 

consequent  ruin  of  business,  for  lead 
contamination. 

2.  That  it  does  not  deteriorate  by  exposure, 

and  will  retain  all  its  properties  any 
length  of  time. 

3.  The  price  is  only  lOd.  per  lb.  in  9  and  18 

gallon  casks ;  if  in  smaller  quantities. 
Is.  per  lb. 

4.  It  is  now  an  established  fact  that  the 

beverages  made  with  this  acid  far  excel 
all  others  in  keeping  properties,  as 
there  is  not  the  fungoid  growth  that 
there  is  with  other  acids. 


3-02.  Sample  will  I 


The  Essences  retain  their  strength  to  a 
greater  degree. 

A  thoroughly  clear  and  pure  beverage  is 
obtained,  whilst  a  greater  "  body"  and 
more  fruity  character  is  imparted. 

Time  and  labour  saved.  Being  in  liquid 
form,  requires  only  to  be  measured 
and  added  direct. 

It  is  entirely  free  from  Sulphuric,  Hydro- 
chloric, Nitric,  Acetic,  or  other  cheap 
Acids. 

It  does  not  affect  the  metal  pipes  to  the 
same  extent  that  Citric  and  Tartaric 
Acids  do. 
sent  on  receipt  of  postage  (3  stamps),  or  14  lbs.  will  he  sent  on  approbation. 


Extract  from  the  "ANALYST,"  the  medium 

of  communication  between  Public  Analysts, 

for  September,  1884. 

"  CiTEic  and  tartaric  acids  have  long  been 
used  for  acidulating  or  giving  to  mineral 
waters  their  acid  flavouring ;  but  these  acids 
have  certain  disadvantages,  inasmuch  as 
their  solutions  cannot  be  kept  for  any  great 
length  of  time  without  the  formation  of  a 
fungoid  growth,  and  also  the  extreme  diffi- 
culty of  obtaining  them  free  from  lead.  A 
solution  has  recently  been  offered  to  the 
trade  called  Phospho-Citric  Acid,  the  pro- 
perties of  which  will  no  doubt  interest 
Analysts.  Poisonous  metals  were  entirely 
absent,  and  so  also  were  free  sulphuric, 
hydrochloric,  nitric,  and  acetic  acids.  The 
solution  was  clear  and  colourless.  The 
quantity  of  phosphoric  acid  in  a  small  bottle 
(half-pint)  will  amount  to  '95  grain,  which 
I  found  to  be  the  case  in  a  sample  of  lemon- 
ade made  with  the  above.  The  flavour  and 
appearance  were  quite  as  good  as  that  made 
with  the  organic  acids.  There  is  no  reason 
why  this  article  should  not  be  used  in  this 

SCORES  OF  TESTIMONIALS 


highly  diluted  form  as  the  acid  flavouring 
of  lemonade  and  other  mineral  waters.  " 

123  Lonsdale  Street  West,  Melbourne, 

June  11,  1885. 
Gentlemen, — Wo  have  tried  the  Phospho- 
Citric  Acid,  and  have  much  pleasure  in  pro- 
nouEcing  it  a  decided  success.  It  is  free 
from  any  objectionable  flavour  or  taint, 
and  being  in  liquid  form  is  a  great  boon,  as 
the  time  and  trouble  in  weighing  and  dis- 
solving the  other  acids  is  a  consideration  in 
the  busy  time.  We  consider  all  aerated- 
water  makers  will  find  it  greatly  to  their 
advantage  to  adopt  the  use  of  it. — Yours 
sincerely,  R.  O'Donnell  &  Co. 

Newcastle-on-Tyne,  August  28,  1885. 
Gentlemen,— I  have  now  been  using  your 
Phospho-Citric  Acid  for  a  considerable  time, 
and  have  much  pleasure  in  saying  that  it  is 
the  best  and  most  economical  article  for  the 
purpose  I  have  met  with.  In  my  opinion  it 
is  far  superior  to  the  ordinary  acids,  pro- 
ducing a  belter  beverage,  and  far  easier  to 
manipulate.— Yours  truly,  W.  Glendinning. 

MAY  BE  SEEN  AT  ANY  TIME. 


SOLE    AGENTS   EOH  AUSTRALIA   AND    NEW    ZEALAND— 

LAWRENCE  &  O'FARRELL,  86,  Queen  St.,  MELBOURNE. 
HERBERT  RAYMOND,  26,  Exchange,  Pitt  St.,  SYDNEY. 

HASSALL  &  C0./°^^^e1>T^c?^crsr  ""'^  LONDON. 

Keuter's  CabUs  and  Inland  Telegrams  addressed,  "  Rempujabon,  London." 
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PURE    SPIRITS    OF   WINE. 

To  Wholesale  Druggists,  Chemists,  Perfumers,  &c. 

We  are  now  supplying  Sp.  Vin.  Beet.,  fine  qualities,  at  a  very  low  figure  for  cash;  free 
from  smell,  and  perfectly  clean.    Also  in  bond  for  exportation. 

METHYLATED   SPIRIT  AND   FINISH,  64  0.  P. 

We  are  selling  the  above  at  the  lowest  possible  cash  price  of  the  day,  in  quantities  of  Five 
Gallons  and  upwards.    Quotations  upon  application. 

GATALONIAN  SHERRY,  7s.  6d.  per  gallon  {Nett). 
A  good  sound  wine,  combining  body  and  strength,  and  specially  adapted  for  medicated 
wines  and  other  purposes. 

ORANGE    ^V I  NE,   Finest  Quality; 

Guaranteed  not  to  cause  a  deposit  or  become  opaque  by  the  addition  of  quinine,   5s.  9d.  per 
gallon,  nett  cash.    Second  Quality,  4s.  9d.  nett. 

OUR  CELEBRATED  PURE  SPIRITS  OF  ^WINE 

Is  used  by  all  the  principal  Wholesale  Druggists,  Pharmaceutists,  and  Perfumers  in  town 
and  country.    It  is  allowed  to  be  the  best  article  for  making  Tinctures,  Essences,  and  the 
most  delicate  Perfumes,  being  perfectly  free  from  smell  and  fusel  oil. 
Packages  to  be  paid  for,  and  allowed  upon  return. 


E.  BOWERBANK  &  SONS, 

The  BISHOPSGATE  DISTILLERY,  Sun  Street,  London. 
Also  at  DUNNING'S  ALLEY. 

N.B.—No  connection  with  the  House  styled  Bishopsgate  Distillery  and  Wine  Company. 
ESTABLISHED    1782. 

FREDERICK  STEARNS  &  CO. 


.,   U.S. 


Manufacturing  Pharmacists,   Detroit,   Mich.,   U.S.A. 

Our  Illustrated  Pharmaceutical  Catalogue,  No.  83,  of  100  Pages  and  1000  Illustrations,  sent  free 
to  any  part  of  the  world  on  application. 

ESTAJBLISHED   1865— LaHGBST  LaBOEATOBY  OF  ITS  KIND   IN  THE   WOELD. 


MANUFACTURE  FULL  LINES  OF  FLUID  AND  SOLID  EXTRACTS,  SUGAR, 
GELATINE,  AND  COMPRESSED  PILLS,  ELIXIRS,  POWDERED  DRUGS,  ETC.,  ETC. 

ORIGINATORS  AND  MANUFACTURERS  OF 

POPULAR  Npy-SECBET  MEDICINES. 

Our  Non-Sbcebt  Medicines  are  Popular  Remedies  prepared  for  Household  Use,  with- 
out secrecy  or  fraud,  for  the  purpose  of  replacing  patented  or  quack  medicines. 

We  sell  them  in  all  parts  of  the  World.  They  are  pharmaceutically  prepared,  from  best 
materials,  according  to  reliable  formulas,  and  cost  the  retailer  much  less  than  patents. 
Each  package  bears  the  retailer's  address  as  proprietor.  Externally  they  surpass  in 
beauty  anything  ever  offered  to  the  trade.  Twenty  Thousand  Retail  Druggists  Handle 
Them.  Wrappers  can  be  furnished  entirely  in  any  language,  or  English  with  directions  in 
Spanish,  French,  and  German. 

We  deliver /or  export  free  at  New  York,  New  Orleans,  or  San  Francisco. 

We  will  send  free  on  application  our  Illustrated  Catalogue,  No.  84,  which  fully  explains 
plan  and  gives  particulars.  It  contains  100  pages  and  200  illustrations.  Can  be  had  in 
English  or  Spanish. 

Wo  invite  inquiries  for  Special  Formula  work,  as  we  have  the  finest  facilities  for  pre- 
paring such  in  any  shape  desired,  and  will  furnish  proof  of  wrappers  in  colours  and  any 
language  when  desired. 

We  are  large  importers  of  crude  drugs,  and  can  exchange  our  products  for  such. 

Orders  sent  through  responsible  commission  merchants  will  be  attended  to  as  promptly 
as  if  sent  direct.    Correspondence  solicited  in  all  languages. 

PRBDBRICK  STEARNS  &  Co.,  Detroit,  Mich.,  U.S.A. 
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WHOLESALE   AND    EXPORT    ONLY, 
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CAMPHOR   BELLS   AND  TABLETS. 
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JOHN  SAMPSON  BOOTH, 

WALTON    CHEMICAL  WORKS, 

CHESTERFIELD,  and  at 

MEADOW  HALL,  NEAR  SHEFFIELD, 

Manufacturer  of 
Naphtha,  Iron  and  Red  Liquors, 


Acetic  Acid, 

Acetate  of  Lime  and  Soda, 

Sugar  of  Lead, 


Charcoal, 

Moulders'  Blacking, 

Coke  and  Coal  Dust,  etc.,  etc. 


ALFRED   H.  JACKSON  &  CO. 

(Successors  to  Nicol  &.  Higginbottom.) 

MAKERS  OF  ACETIC  ACID  AND  SUGAR  OF  LEAD 

(WHITE  AND  GREY). 

Sandy  Lane  Chemical  Worts,  Clayton,  Manchester. 

B.    ROBINSON, 

BREWER   OF   BRITISH    WINES. 

PENDLETON,    MANCHESTER. 
VIN.  AURANTI.,  B.P.,  specially  prepared  for 
Quinine  Wine,  and  for  Export. 

N.B. — Price  List  of  Specialities  on  application. 

EQUAL    TO   AND    CHEAPER   THAN   VASELINE. 

SANITARY   FLUID    AND   SHEEP   DIP. 

The  Cheapest  and  Best  Disinfectant. 
Grease,   Pitch,   Asphalte,   and   all   products  of  Tar  and   Rosln. 

Samples  and  Prices  on  application. 
GBINDLEY   &  CO.,   POPLAB,   LONDON,  E. 

COUGHS.-AMERICAN  CHERRY  PECTORAL, 

For  the  cure  of  Coughs,  Colds,  Influenza,  Hoarseness,  Bronchitis,  Incipient,  Consump- 
tion, and  affording  the  greatest  relief  in  advanced  stages  of  the  Disease.  In  Bottles  at 
Is.  lid.,  2s.  9d.,  4s.  6d.,  and  lis.  Also,  Cherry  Pectoral  Lozenges  for  Coughs,  &c.,  Is.  l\d. 
and  2s.  9d. 

BRADLEY  85  BOURDAS,  48,  Belgrave  Road,  and  6,  Pont  Street,  Belgrave  Square. 

London,  S.W. ;  and  may  be  had  of  all  Chemists. 

Telegraphic    Address,    '' Bourdas,    London." 

FREDERICK   FINK   &    CO., 

10  and  II,  MINCING  LANE,  LONDON,  E.G. 

i  Glycerine— Gum     Arabie— Gum     Tragraeanth— Pure 
Beeswax- -Honey— Vanillaes. 

GOUROU    LOZENGES. 

The  new  stimulant  and  thirst  quencher  for  athletes,  cyclists,  rowing  men,  M.P.'s,  and  all 
engaged  in  mental  or  physical  work. — In  boxes,  Is.  l^d.  and  2s.  9d. 

PEEPAEED   ONLY  By 

R.  W.  THOMAS  &  Co.,  10,  Pall  Mall,  London,  S.l. 

Write  for  pampMet,  sent  post  free. 
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High    Test         -^(C^:^:43(H- 

BICARBONATE 

^C+:«+3lfr^  OF    SODA. 

(5uarantee6  to  contain  not 
less  tban  00  per  cent,  of 

BICARBONATE  OF 
SODA. 


-=>-0  <3:^?00'C» 


GOLD  MEDALS  AWARDED  1885! 

International  Inventions   Exhibition, 

London. 

International  Exhibition,  Paris. 


GASKELL,  DEACON  &  CO., 

WIDNES. 
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MUSTARD  LEAVES  ^ 


In  Tins  of  10  Mustard  Leaves.    Betailed  If 6  each,  7/6  per  doz. 

In  Tins  of  50  Mustard  Leaves    ...    2/6  each. 

..       100        „  „  5/-     „ 

..       200        „  „  96 

»       eoo        „  , 22/-     "net. 

These  tins  contain  half  their  number  of  labelled  enve- 
lopes, so  that  they  can  be  sold  loose.  Order  direc'^,  or 
through  Wholesale  House.    iSendfor  iiample. 

These  Leaves  are  guaranteed  free  from  Oapsicine. 
SILVER  MEDAL  AWARD,  Intkbnatiokal  Phabmaceu- 
TICAL  Exhibition,  Vienna,  1883. 


LMHSTARHtMS 


preparedfarSinapisms' 


Advantages  or  the  Mnslird  Leaves 
Apnttical  mean  >f  im;  Mintnil_Sii»|)l(  and  clinl/  - 
Asi  t  couDlirirriliiil.Eaiil/camtiljbislin  iiDiMbnek 
Will  haipSDodinanvtlimiltandtnrajiyltiiarhollfiiu 


AiiKni.Brtniliillsfau 
CriuoCmslisHDaisencsi.CoulXriflip  Hgotini  Ciish 
Heidaeiie  Rhevmahc  PaJni.HwalsiaFlijilinjWtaknif  s 
Tooth-Jthe  &c. 


n  f\  1-1  ri  r. 


«^|    To  be  kepi-  dry.   1^ 


1.1   n   u.ui'u  lu' 


PURE  HORDEUM  MALT  EXTRACT. 

GOLD  MEDAL,  Intebnational   Phabmacbutical  Exhibition,  Vienna,  1883.     The  only 

Malt  Extract  guaranteed  absolutely  pure  and  to  keep  in  any  climate. 

Never  ferments  nor  congeals.    Compound  with  Pepsine,  Lime,  Iron,  Quinine,  Hops. 


LOEFLUND  &  CO., 

148i    FENCHURCH    STREET,    LONDON,    E.C. 
THE    PERFECT    SURGICAL   BANDAGE. 

Preferred  to  all  Makes  hitherto  used. 

In  Cases  of  Twelve  Six-yard  Rolls,  2  inches  wide,  3-!.  9d. ;  2^-inch,  4s.  6d. ;   3-inch,  5s.  6d. ; 

or.  Case  containing  Twelve  Six-yard  Rolls  of  each  width,  13s. 

Free  by  post,  to  any  address  in  the  United  Kingdom,  for  prepaid  orders  only. 

Manufactuekd  by 

The  BOLE   HALL   MILL  CO.,  Tamworth,  Staffordshire. 

OIBSON'S 

DELECTABLE  JUJUBES,  VOICE  JUJUBES,  AND  GLYCERINE  PASTILLES, 

Put  up  in  4-lb.  Decorated  Tins  with  Glass  Lids,  TINS  FREE,  are  now  being  inquired  for  by 

buyers  from  all  parts  of  the  world.    They  are  not  surpassed  in  quality  by  any  maker,  and 

give  entire  satisfaction. 

MEDICATED   and  HIGH-CLASS    LOZENGES    of  every  kind. 

Sent  out  in  2-lb.  or  4.1b.  Bottles,  Bottles  Free ;  or  in  Tins,  from  10  lbs.  upwards. 

LIME    JUICE    TABLETS,    THIRST    QUENCHERS. 

ACID  DROPS,  AND  BEST  QUALITY  BOILED  SUGARS  OF  EVERY  KIND. 

GIBSON'S    ORIGINAL    CHLORODYNE    LOZENGES. 

PENNY  SXJQ-AB  "WOKM  CAKES,  suitable  for  either  children  or  adults.    Have  att 
immense  sale,  keep  in  any  climate,  and  please  everybody.    Manufactured  by 

I?,OBER,T      Gf-IBSOIT, 

Carlton  Works,  Hulme,  Manchester ;  and  1,  Australian  Avenue,  London. 

Price  Lists  sent  on  application.    Our  goods  can  he  bought  through  any  Wholesale  or  Export  Houm 

in  London. 

Established  1846.    Protected  by  Royal  Letters  Patent.    Registered, 

THE    MANCHESTER    COUGH    CURE  I 

LOWE'S  CONSUMPTIVE  &  ASTHMATIC 

COUGH     BALSAM 

_      ^  (Thb  Latb  De.  TURNER'S  FORMULA). 

For  Consumptive  and  Asthmatic  Conghs,  Colds,  Bronchitis,  Bronchial  Aflfections, 

Palpitation  of  the  Heart,  Hoarseness,  Tightness,  Wheezing,  Difficulty  of 

Breathing,  etc. 

Sold  in  Bottles,  Is.  l\d.,  28.  9d.,  and  48.  6d.  each. 

To  be  obtained  from  most  Chemists  in  Town  and  Country.  If  any  diflBculty ,  the  Proprietor, 
W.  LOWE,  Chemist,  21,  ROSAMUND  STREET  WEST,  and  180,  MOSS  LANE  BAST, 
llANCHESTER,  will  send,  post  free  for  14  stamps,  to  any  address  in  the  United  Kingdom. 

Wholesale  by  the  following  Agents :— MANCHESTER— James  WooUey,  Sons  &  Co.  j 
Oldfield,  Pattison  (late  W.  Mather) ;  Thomas  Shaw  &  Co.  (late  Reddish  &  Co.) ;  LIVERPOOL 
—Evans,  Sons  &  Co. ;  LONDON— Barclay  &  Sons,  95,  Farringdon  Street,  Ludgate  Circus ; 
Jolrn  Sanger  &  Sons,  489,  Oxford  Street;  John  Sutton  &  Co.,  10,  Bow  Churchyard;  W. 
Edwards  &  Co.,  Queen  Victoria  Street;  Thompson,  Millard  &  Co.,  Curtain^Rbad,  B.C. 
and  Newbery  &  Sons. 
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DR.  RENNER'S  ESTABLISHMENT  FOR  VACCINATION  WITH  CALF  LYMPH, 

228,  Maryletone  Road,  London,  N.W.    Vaccination  from  the  Calf  daily  at  11  o'clock. 
Price  of  Calf  Lymph  (Daily  fresh). 

<  Large  ' 28.  6(J.  each,  or  3  for  7s. 

Tubes  (.   Small 


Mnts{  Sit 

Squares 


Is.  2d.  each,  or  3  for3s. 

Is.  2d.  each,  or  3  for  3s. 

3  for  2s.  6d. 

28.  6d.  each. 

Sent  on  receipt  of  remittance  addressed  to  the  Manager  of  the  Establishment,  or  the  follow- 
ing appointed  Agents  :  Messrs.  ALLEN  &  HANBURYS,  Wholesale  Druggists,  Plough  Court, 
37,  Lombard  Street,  E.G.;  Mr.  W.  MARTINDALE,  Pharmaceutical  Chemist,  10,  New 
Cavendish  Street,  W.  ;  Mr.  F.  K.  MORRELL,  Chemist,  306,  Kennington  Park  Road,  S.E, ; 
Messrs.  REYNOLDS  &  BRANSON,  13,  Briggate,  Leeds ;  Messrs.  BRADY  &  MARTIN,  29, 
Moseley  Street,  Newcastle-on-Tyne ;  Mr.  JOHN  EVANS,  Apothecary,  49,  Dawson  Street, 
Dublin ;  Mr.  A.  YOUNG,  Surgical  Instrument  Maker,  57  and  61,  Forrest  Road,  Edinburgh; 
Messrs.  R.  SUMNER  &  Co.,  Wholesale  Druggists,  50a,  Lord  Street,  Liverpool;  Messrs. 
MAY  &  ABRAHAM,  Pharmaceutical  Chemist,  87,  Bold  Street,  Liverijool ;  Mr.  J.  ARM- 
STRONG, Medical  Agency,  York  Chambers,  Brazennose  Street,  Manchester;  Messrs. 
GREGORY  &  WREN,  Wholesale  and  Manufacturing  Chemists,  Taunton,  Special  Agents 
for  the  West  of  England;  Mr.  C.  T.  U.  NEWSHOLME,  Pharmaceutical  Chemist,  74,  Market 
Place,  Sheffield. 

TUADE   MABK. 


ora._ 
53' 

^^.  - i 

THE  ASSOCIATION  FOR  THE  SUPPLY  OF  PURE  YACCINE  LYMPH, 
12,  PALL  MALL  EAST,  LONDON,  S.W. 

BOLE   AGENTS   FOR 

DR.  WARLOMONT'S  CALF  VACCINE. 

Tubes,  2s.  each,  Half  Tubes,  Is.  each.  Pomade  in  vials,  5s. 

HUMAN  VACCINE,  from  healthy  Children  only,  microscopically  examined, 
and  source  quoted. 

Three  Tubes,  two-thirds  full,  5s. ;  Tubes  one-third  full  and  Lancet  charged 
Point,  Is.  each  ;  Pin-points,  Is.  Id.  each.     Eighteen  Charged  Small  Points,  5s. 

Tubes  two-thirds  full  (same  as  those  mentioned  above,  but  without  source)  in 
quantities  for  export,  £5  per  100  tubes.    Pin-points  uncharged,  Is.  per  doz. 

Vaccinations  daily  between  the  hours  of  12  and  2  by  the  Consulting  Physician 
at  the  uniform  fee  of  a  guinea. 

P.O.O.'s  (including  postage,  and  crossed  London  and  Westminster  Bank), 
with  orders,  payable  to EDWARD   DARKE,  Secretary. 

OLDHAM'S  "PILL  OF  HEALTH." 

ESTABLISHED   OVER  FIFTY   YEARS. 

For  Indigestion,  Bilious  and  Liver  Complaints,  Sick  Headache,  Giddiness, 
Wind,  Spasms,  Dropsy,  Fits,  Gravel,  Pains  in  the  Back  and  Loins,  and  all 
the  disorders  of  the  Stomach  and  Bowels. 

For  Females  they  are  invaluable,  removing  all  obstructions,  and  impart  a 
healthy  bloom  to  the  complexion. 

In  boxes,  7^d.,  Is.  l^d.,  and  2s.  9d. 


Prepared  only  by 

W.    KITCHING,    BOLTON,    LANCASHIRE. 
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HAYWOOD'S  fSURGICAL  APPLIANCES. 


A         DRUGGISTS'  SUNDRIES, 

V  INDIA-RUBBER  GOODS.  ETC. 


Greatest    attention    paid    to    Special 
Orders ;  which  are  invariably  forwarded 
''     per  return  of  Post. 


J  H.  HAYWOOD,  Castle  Gate,  Nottingham. 


Established 

1837. 

Prepared  by 

H.  WATSON,  Ct^ 

Pharmaceuti-  I  v*. 

cal  Chemist, 

Laceby, 

Grimsby. 


Sold  in  boxes 

at 
1\d.,  Is.  IJd., 

and 

2s.  9d.  each, 

by  Chemists 

and  Patent 

Medicine 

Vendors. 


POULTRY,  PIGEONS.    THE  BEST  MEDICINE. 
FOSTER'S    PEARL-COATED    ROUP    PILL. 

Kecommended  in  "  Live  Stock  Journal." 

Ketail  2d.,  M.,  1/-  and  2/-  per  box. 

Proprietor  :  F.  F.  FOSTER,  Navigation  Street,  Birmingham. 

Agent  for  America :  W.  Barber,  242,  Queen  Street  West,  Toronto,  Canada. 
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DINNEFOED  &  CO., 

MANUFACTUKEKS   OF 

Horse- Hair  Friction  G-loves,  Belts,  Bath  Brushes,  Oxford, 
and  Cambridge  Pads,  etc.,  etc. 

In  white,  grey,  and  black  hair,  of  various  degrees  of  hardness,  to  suit  the  most  delicate, 
without  risk  of  injury  to  the  skin. 

-WHOLESALE     PRICE     LIST. 


LADY'S  AND  GENT'S  FLESH 
GLOVE  (in  Pairs). 

No.  1  size,  36s. ;  No.  2,  40s. ;  No.  3,  42s. 
per  doz.  pairs.    Retail,  5s.  each. 


PRINCE  OP  WALES  BATH 
GLOVE. 

For  wet  or  dry  use.    21s.  per  doz.     Retail, 
2s.  6cl.  each. 


in 


ARMY  BATH  PAD. 

For  wet  or  dry  use.    Hair  on  both  sides. 

A  luxury  for  the  Bath.    12s.  per  doz. 

Retail,  2s.  each. 


CLARENDON  FLESH  RUBBER. 

Hair  on  both  sides.     One  surface  is  soft,  the 

other  hard ;  either  may  be  used  for  friction. 

21s.  per  doz.    Retail,  3s.  6d.  each. 

OXFORD   WASHING   PAD. 

For  cleaning  and  softening  the  hands,  and  for  the  bath.    In  1  doz.  boxes 
Retail,  Is.  each.  .  ^ 

ALEXANDRA   BATH 
BRUSH.  "ja 


s.  per  doz. 


Hair  on|^th  sides,  on  a  long    ^^^ 

handle.  J  24s.  per  doz.  Retail,    |P!1??|::; 

2s.6cl.  each.  ' 

CAMBRIDGE  PAD. 

Hairon  both  sidesjforsofteuingthe  hands,  and  forthe  bath,  12s.  per  dozen.  Retail,  ls,6d.each. 


THE  DEMIDOPP. 

42«.  perdoz.'lRetail,  5s.  each. 


FLESH   STRAP  OR   BELT,  AND  BATH  STRAP. 

Ladies'  quality,  light  hair  and  soft  pile.    Gbnt's  quality,  black  or  grey,  and  pile  of  v  arious 
degrees  of  harness.    42s.  per  doz.    Retail,  5s.  each. 

180,    NEW   BOND  STREET,  LONDON,  W. 

MANUFACTORY:    FOLEY  WORKS,   OGLE   STREET,   MARYLEBONE. 
Wholesale  Agents :  MAW,  SON  8b  THOMPSON,  11  &  12,  Aldersgate  Street,  E.G. 


606 


ADVERTISEMENTS. 


GREATLY   REDUCED   PRICES 
of  MEDICAL  BOTTLES :  Flint  Vials ;  etc.  etc. 

BOTTLES  made  to  order  for  "Specialities." 

FEEDING  BOTTLES,  with  Corks,  Glass  Screws,  &c.,  of  all  kinds. 
Enemas,  Trusses,  Syringes,  Lint. 


Elastic  Stockings,  Graduated  Measures,  Corks. 

TESTS  TUBES,  CHEMICAL  GLASS  and  PORCELAIN  WARE. 

Willow  and  Paper  Boxes,  Opal  covered  Pots,  &c. 

GOLD  PAPER  LABELS  for  SHOP  BOTTLES  and  DRAWERS. 

And  all  DRUGGISTS'  SUNDRIES  of  the  BEST  QUALITY,  offered 
at  "Cutting  "  prices,  which  defy  competition. 

"Special"  price  list  free  to  the  Trade  on  application. 

Shippers    and    Colonial   Buyers   charged   5°/o    profit   on    SHIPPING 
ORDERS,  f.  o.  b.  at  the  ports. 

THOMAS   W.   SIMCOCK, 

DRUGGISTS'  SUNDRYMAN, 
MEDICAL  &  FEEDING  BOTTLE  MANUFACTURER, 
17,  Guildford   Street,  LEEDS. 

GLASS   BOTTLES. 

MEDICAL,    DISPENSING,   AND  OTHER    KINDS. 

KILNER     BROTHERS, 

No.  21,  GREAT  NORTHERN  GOODS  STATION 
KING'S  CROSS,  LONDON,  N. 


Illustrated  Catalogues  and  Price  Lists  on  applicatim. 

PRIZE  MEDALS-LONDON,  1862;  PARIS,  1875;  PHILADELPHIA,  1876;  PARIS,  1878j  SYDNEY,  1879; 

MELBOURNE,  18S0. 


FEEDING  BOTTLES. 

The  "ECLIPSE." 


HEABN,  BIDDELL  S&  CO., 

Glass  Bottle  Manufacturers, 

381,  KINGSLAND  ROAD.  LONDON.  E. 

GLASS   BOTTLES  of    EVERY    DESCRIPTION, 

either  PLAIN  or  STOPPERKD,  made  in  WHITE, 

BLUB,  AMBER,  ACTINIC  GREEN,  or  any  other 

colour  required. 


SPECIAL  ATTENTION  GIVEN  TO  QUALITY. 

Quotations,  post  free,  to  any  part  of  the 

world  on  application. 

The  above  will  be  found  the  BEST  and 
CHEAPEST  Honse  in  the  trade. 


ADVERTISEMENIS. 
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(Estab.) 


(1830.) 


SAM''  HOWLETT, 

tintnl  ^^ap  ^xiht  mh  ^\tx^  ^vmi  JuHit^r^ 

AND  GL/rSS  SHOW  G/cSE  JVI/rKEJ^. 


]\{e3ical  J^ahellin^  anl  ^ritii)^  on  ^la^^,   etc.,  etc. 

CABINET   FITTER 

To  the  Pharmaceutical  Society  of  Great  Britain. 

SHOPS    FITTED 

By   Contract,  in    Town  or  Country,  with   every  requisite,  on  the   most  Improved 
Principles  and  the  very  best  Terms, 

PLANS  AND   ESTIMATES  SUPPLIED. 

183- MANUFACTORY   AND  SHOW  ROOMS: 

LINDLEY  STREET,  SIDNEY  STREET,  MILE  END,  LONDON.  E. 


MATTHEWS'S  WAXED  PAPERS, 

For  covering  Cold  Cream,  Ointments,  Plaisters,  etc., 
wrapping  Jujubes,  Scented  Soaps,  Violet  Powder, 
Linseed  Meal,  Horse  Balls,  and  other  greasy,  per- 
fumed, or  adhesive  substances,  without  any  of  the 
objectionable  results  of  using  tin  foil,  and 

AT  HALF  THE   COST. 

Per  box  of  50  Sq.  Ft.  Per  Ream. 

White 2s.  Qd.  30s.  Od. 

Various  tints    2s.  6d.  32s.  6d. 

Pink    2s.  6d.  36s.  Od. 

Blue    2s.  6d,  32s.  6d. 

Green 2s.  6d.  32s.  6c?. 

Yellow       2s.  6cJ.  32s.  6(2. 

Golden      2s.  6d.  Us.Od. 

Black 3s.  Od.  40s.  OcZ. 

rBBPARED   BY 

ROUSE  &  Co.,  12,  Wigmore  Street,  London. 
And  Sold  by  all  Dealers  in  Sundries. 
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THE  GREATEST  CORN  REMEDY  OF  THE  AGE. 


PAINLESS   CORN   AND   WART   PAINT, 

(REGISTERED) 
AS  SUPPLIED  TO  THE  AEMY  &  NAVY  IN  EGYPT  &   THE  SOUDAN. 

Used  and  recommended  by  the  Faculty.     This  valuable  preparation  totally 

removes  hard  and  soft  Corns  and  Warts,  leaving  the  part  healthy  and  free 

from  pain.     In  cases,  price  l^d.  and  Ijl^d. 

Prepared  only  by 

J,    HARGREAVES    &    SON,    Chemists, 

108,    FYLDE   ROAD,    PRESTON. 

Sample  free  by  post,  l^d. 

W.  STONE'S  DISPENSING  &  ANALYTICAL  BALANCES, 
HELIOQRAPH    MAKER, 

44,  GLOUCESTER  ST.,  QUEEN'S  SQUARE, W.C. 

No.  1.    Box 

Balance, 

35s. 

No.  la,  in 
Case, 
63s. 

This  Balance  was  strongly  recommended  by 
Professor  Redwood.— See  F'har'maceutical  JoumoX. 
April  9th.  1881. 

WHICH  IS  CHANGED  BY  HEAT 
TO  A  JET  BLACK. 

Put  up  for  Retail  Sale  in  6d., 

1/-,  2/-,  2/6  &  5/-  Bottles. 

Also   Barber's    Concentrated  Liquid 

COCHINEAL, 

For    Colouring    Jellies,    Custards,   &c. 

Put  up  in  6d.  and  Is.  Bottles. 


CRIMSON  INK 


MANUFACTUKED    ONLY   BY    THE    PROPEIETORS— 

C.  BARBER  &  CO., 

6,  Worcester  Drive,  Club  Moor,  Liverpool. 

Can  be  obtained  througli  any  of  the  Wholesale  Firms,  or  from  the  Proprietors, 
C.  BABBER  &  Co.,  Club  Moor,  Liverpool. 
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The  best 
MIXERS 


For  HEAVY 
or  LIGHT 


WORK. 


Send 
for 
PRICE  LIST, 

Post  Free. 


European 
Mail. 


As  labour-saving  machines,  the  value  of 
these  Patent  Mixers  cannot  be  readily  over- 
estimated.   They  are  rapidly  superseding  the 
pestle  and  mortar   for  innumerable  industrial 
purposes.      The    following    special    features    of 
Messrs.  Bracher's  Mixers  must  recommend   them 
at  once  to  practical  minds  :— 
The  ingredients  may  be  placed  in  the  sieve  separately, 
with  quite  as  good  an  effect  as  if  they  had  been  previously 
thrown  together. 
The  mixing,  sifting,  and  crushing  being  simultaneously  performed,  the  con- 
tents may  be  discharged  when  from  40  to  60 
revolutions  have  been  effected  after  passing 
through  the  sieve. 

By  the  use  of  these  machines  the  powders 
are  more  readily  reduced,  and  as  effectively 
blended  by  a  coarse  sieve  as  by  other  pro- 
cesses with  a  fine  one.  Moreover,  the  sieves 
may  be  entirely  dispensed  with  if  none  of  the 
powders  contain  concrete  lumps. 

Finally,  the  machine  can  be  worked  without 
a  cover,  and  can  be  cleaned  with  extreme 
facility.  They  are,  without  doubt,  the  best 
and  cheapest  Mixing  Machines  ever  invented ; 
indeed,  it  would  scarcely  be  thought  possible 
that  the  articles  could  be  so  thoroughly 
blended  in  such  an  incredibly  short  time. 
NOTE  THE  ADDRESS : 

P.  H.  BRACHER  &  CO., 

77,  High  street,  Wincanton. 

B  B 
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AMERICAN   BAY   RUM, 

IMPORTED  AND  INTRODUCED  BY  -f. 

MICHAEL  E.  FOSTER, 

50,  BISHOPSGATE  WITHIN,   LONDON,   E.G. 


Ketail 


1«.  6d. 
2s.  M. 
6s.  M. 


Wholesale 


12s.  per  do25. 

20s. 

50s.        ,, 


N.B. — To  Shippers  and  others  requiring  it  in  Bond,  M.  E.  F.  will  be  happy  to  ' 
forward  Special  Qiiotations. 

WHITE  SPLIT  SKINS -for  Capping,  Perfumery,  &c. 

WHITE  PLAI8TER  SKINS,  AND  CHAMOIS  LEATHERS. 

NORWAY  DOE  SKIHS,  AMD  BASILS.    PURE  BUCK  TALLOW. 
T.  P.  LEE  &  Co.,  Deer,  Chamois,  and  White  Leather  Dressers. 

24,  Poke  Street,  Bloomsbury  (near  British  Musenm),  London,  W.C. 


SKINS.  VEGETABLE   PARCHMENT, 
TINFOIL  AND  WAX  PAPER. 

H.  ERHARDT  &  Co., 

9  &  10,  Bond  Court,  "Walbi  ook, 
LONDON,    E.G. 


Specially  prepared  for 
tying  over  Jams,  Jellies, 
Marmalade,  Drugs,  Chem- 
icals ;  for  Capping  Bottles 
of  Perfumes,  Medicines, 
and  Chemicals,  and  for 
Packing  and  Covering 
Greasy  Articles,  etc.,  etc. 


PLASTER, 

OH-AJMIOIS,        S 

FRENCH    SKINS„ 

WAXED  PAPER,     | 

TINFOIL  &TINFOILPAPER.  I 


Forty 

years 
reputation. 

Cannot 
be  excelled. 


Of  all  the 
Wholesale 
Houses 
throughout 
the  World. 


Manufactory:  DEWSBUEY,   ENGLAND.    Established,   1846. 

FOUND    dead; 

"  AT  THIS  SEASON  of  the  year,  as  we  are  approaching  the  time  when 
vermin,  especially  of  the  rat  species,  will  return  in  numbers  from  the  fields 
and  crowd  into  granaries,  gardens,  root  stores,  houses,  and  yards,  your  readers 
would  do  well  to  bear  in  mind  that  there  is  one  certain  remedy — and  that  is  San- 
ford's  rat  poison,  to  be  obtained  from  Sanford,  Sandy,  Beds.  It  is  the  most  certain 
remedy  I  have  ever  tried,  and  I  have  tried  various  vermin  killers.  Little  pellets 
about  the  size  of  a  pea  are  put  in  the  rat  holes  or  in  their  runs.  I  found  210  rats 
killed  from  one  dressing  with  it." — W.  Rampley,  Manor  Farm,  Boughton,  Hunts. 

Price  6d.,  Is.,  and  2s.  per  box,  of  SANFOED  &  SON,  Sandy,  Beds.  Also 
MICE  POISON,  for  dressing  corn  stacks.  Answers  well.  Kills  mice  on  the  spot. 
Thirty-seven  found  dead  in  the  house  by  one  packet.     Send  stamps  and  try  it. 

Wholesale  of  BARCLAY  &  SON,  Farrirfgdon  Street,  London. 
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GOLD  MEDAL  ih^^Mr^^^^W^S  V       ANn  AT 
««.A«x/Tx/^  PARIS,      [\mJ  m      ^J^^     PHILADELPHIA, 

«««*f*X«f««i      1867.        IK:  1\     /^S^     /         1876. 


B.  H.  THIBLLAY'S 

EAU  FONTAINE  DE  JOUYENCE,  GOLDEN ; 

OR,  GOLDEN  HAIR  FLUID, 

For  rapidly  changing  Dark  Hair  into  Flaxen  or  Sunny  Shades. 
N.B. — This  article  is  now  put  up  in  round  bottles,  instead  of  flat  squares ;  the 
glass  is  extremely  strong,  hermetically  stoppered  (Patent),  and  calculated  to 
resist  the  strongest  possible  pressure  of  the  liquid  when  in  hot  climates. 

There  are  only  three  sizes  issued  at  present,  namely — 

Contents        63  grammes,     125  grammes,     250  grammes. 
Price  3/6  6/-  10/6  per  bottle. 

Wholesale     21  .  36/-  63/-  per  dozen. 

The  Contents  being  respectively  ^V>  h  i>  ^^  ^  litre. 

Subject  to  quantitative  discount. 


EAU    FONTAINE    DE    JOUVENCE 

IN  EVERY  SHADE. 

Auburn.  Dark.  Brown. 

Black.  Progressive.  Restorer. 

Eestaurative  and  Speciale. 
WHOLESALE  DESCRIPTIVE  PRICE  LIST  ON  APPLICATION. 


EUCALYPTIA. 
MOUSQUETAIBE. 
ABABIAM"  FLUID. 


COMPANION-. 
CBEAM  OF  LILIES. 
AQUA  MYSTERIOSA. 


H.    THIELLAY,    Parfumeur-Chimiste, 

CHARING  GROSS  HOTEL,  LONDON. 


EXPORT    MANUFACTORY    AT    NEW    CROSS,    KENT. 
BONDED    WAREHOUSE    AT    RED    LION    WHARF. 


Shippers  and.  Merchants  supplied  on  the  usual  Terms,  and  at 
considerable  reduction  for  exoort  in  Bond. 
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A.  S.  LLOYD'S  EUXESIS, 

FOR  SHAVING  WITHOUT  SOAP,  WATER,  OR  BRUSH. 

The  GENUINE  Euxesis  bears  the  following  distinctive  marks : — 

1.— The  Name  AIMEE  LLOYD  on  cap  of  tube. 
2.— The  words  "Prepared  only  by  his  Widow"  in  RED  INK 
across  labels.  

Manufactured   only  by  AIMEE  LLOYD, 

Widow  of  A.  S.  LLOYD,  formerly  of  27,  Glasshouse  Street, 
3,    SPUR     STREET,     LEICEStER     SQUARE,     LONDON. 

I  Suited  for  any  substance,  from 
glass  and  china  to  leather, 
wood,  or  iron,  and  the  articles 
joined  bear  washing  in  boil- 
ling  water, 

The  large  range  of  materials  to  which  this  cement  is  applicable,  its  transparency,  strength, 
and  facility  in  use,  and  the  readiness  with  which  it  adheres,  renders  it  without  doubt,  THE 
MOST  USEFUL  EVER  INVENTED.  It  is  equally  applicable  to  articles  of  the  coarsest 
or  the  most  delicate  construction. 

The  great  success  which  attended  its  introduction,  now  more  than  20  years  ago,  has  given 
rise  to  a  host  of  imitations,  under  as  many  various  titles,  some  of  these  being  of  an  ex- 
ceedingly crude  character,  and  most  unsatisfactory  to  both  vendor  and  buyer.  The  above 
celebrated  Cement  is  uniformly  prepared  and  neatly  put  up,  and  is  guaranteed  to  remain 
unchanged  in  any  climate. 

Professor  Abches,  Edinburgh.—"!  have  invariably  found  yours  superior  to  all  others,  and 
have  extensively  recommended  its  use  to  all  my  friends." 

Sold  in  Bottles  at  6d.  and  Is.  (equal  to  3  of  the  small). 


FOULKES' CEMENT 

AS  USED  IN  AUTHECOVERNMENT  MUSEUMS, 


FOULKES' 
T0ILET&  NURSERY 

/'OlVD  £  ft. 


Impalpable  akd 
Delicately  Pebpumsd. 


This  unique  Powder  possesses 
the  emollient  properties  of  ful- 
ler's earth,f  ree  from  colour,and 
in  a  high  condition  of  purity. 

Sold  in  Boxes  at  Is.  and  6d. 

Wholesale  at  the  Patent  Medicine  Houses  and  Druggists'  Sundriesmen    or  from 

^KT.  J.  FOULKES,  Operative  Chemist,  Birkenhead. 

BWBANK'S   KOYAL  PLATE  POWDBK, 

For  Silver  and  Electro  Plate. 

6d.  and  Is. 


F.   EWBANK  (Plate  Powder  Manufacturer), 


Gloss  feStifmes s 


LINEN  GLAZE 

For  CollCLTS.Cuff SMlLSllas  ^c  i 

PREPARED      ONLY    BY 
!   W-H-HARROP  CHEMIST    CREWE, 


-^    I 

CD  CQ 

CO  ^O 
en     «    ^  g 
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GOLD  MEDAL, 
V^Ty^"*"*      1 867. 


ANn  AT  iP7r^> 

PHILADELPHIA,^    *^2X^r„ 
1876.        *"*'"V\*zxy 


E.  H.  THIELLAY'S 

EAU  FONTAINE  DE  JODVENCE,  GOLDEN; 

OR,  GOLDEN  HAIR  FLUID, 

For  rapidly  changing  Dark  Hair  into  Flaxen  or  Sunny  Shades. 
N.B. — This  article  is  now  put  up  in  round  bottles,  instead  of  flat  squares ;  the 
glass  is  extremely  strong,  hermetically  stoppered  (Patent),  and  calculated  to 
resist  the  strongest  possible  pressure  of  the  liquid  when  in  hot  climates. 

There  are  only  three  sizes  issued  at  present,  namely— 

Contents       63  grammes,     125  grammes,     250  grammes. 
Price  3|6  6/-  10/6  per  bottle. 

Wholesale     21  -  36/-  63/-  per  dozen. 

The  Contents  being  respectively  j\,  I,  i,  of  a  litre. 

Subject  to  quantitative  discount. 


ALSO 

EAU    FONTAINE    DE    JOUVENCE 

IN  EVERY  SHADE. 

Auburn.  Dark.  Brown. 

Black.  Progressive.  Restorer. 

Restaurative  and  Specule. 
WHOLESALE  DESCRIPTIVE  PRICE  LIST  ON  APPLICATION. 


EUCAIiYPTIA. 
MOXJSQUETAIBE. 
ABABIAN  FLUID. 


COMPANION. 
CBEAM  OP  LILIES. 
AQUA  MYSTEBIOSA. 


E.    H.    THIELLAY,    Parfumeur-Chimiste, 

CHARING  GROSS  HOTEL,  LONDON. 


EXPORT    MANUFACTORY    AT    NEW    CROSS,    KENT. 
BONDED    WAREHOUSE    AT    RED    LION    WHARF. 


Shippers  and  Merchants  supplied  on  the  usual  Terms,  and  at  a 
considerable  reduction  for  exoort  in  Bond. 
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GOLD    MEDALS:    HEALTH   EXHIBITION,    1884; 
ANTW^ERP   EXHIBITION,    1885. 

EIMMEL'S  AEOMATIC  OZONIZEK,  a  fragrant  pow- 
der which,  simply  spread  on  a  plate  in  apartments  or 
places  of  public  resort,  evolves  the  refreshing  and  healthy 
emanations  of  the  Pine  and  Eucalyptus,  and  produces  a 
quantity  of  Ozone,  the  great  air  purifier.  Its  clean  and  port- 
able nature  renders  it  far  preferable  to  liquid  disinfectants. 
In  4-oz.  Tins,  Is. ;  1-lb.  Tins,  3s.  Qd.  ;  Spreading  Plate,  6d. 

EIMMEL'S  OZOMIZED  EAU  DE  COLOGNE,   LA- 
VENDEE,  EUCALYPTUS,   or   FLOEIDA  WATEE, 

sprinkled  on  a  pad  hung  up  in  the  air,  destroys  bad  smells  and 
noxious  effluvia  in  sick  rooms,  closets,  etc.  Price  2s.  Qd.  and 
5s.  per  Bottle ;  Pad,  Is. 

EIMMEL'S  AEOMATIC  OZONIZED  [POCKET  CASSOLETTE, 

preserve  from  infection  ;  metal  6d.,  plated  Is.  ;  by  Post  for  Id.  extra. 
N.B. — 500  detailed  prof pecUises,  containing  certificates  and  testimonials,  sent  with 
name  and  address  to  every  purchaser  of  3  dozen  Aromatic  Ozonizer,  Is.  size. 

Sold  by  all  Chemists  and  Druggists.    The  usual  allowance  to  the  Tbade. 


EUGENE    RIMMEL, 

PEBPUMEE  TO  H.E.H.  THE  PEINCESS   OP  WALES. 

96,   STRAND,  LONDON. 

TMPOBTANT   TO  DENTISTS. 

The  GODIVA  MODELUNG'COMPOSITION. 

The  above  Preparation,  since  its  introduction  in  1870,  has  acquired  a  world-wide  reputa- 
tion, and  is  used  by  the  Principal  Dental  Practitioners  everywhere. 

For  particulars,  see  the  "  Special  Announcement,"  interleaved  between  pages  66  and  67 
of  the  British  Journal  of  Dental  Science,  issued  on  January  15th,  present  year.  Or  write  for 
8ame  to  the 

MANUFACTURER, 

JAMES  HINDS,  DENTIST,  COVENTRY. 

To  he  had  of  all  respectable  Dental  Depots  throuQhout  the  world. 

FRESSON'S  NEUTRAL  SMELLING  SALTS. 

It  is  strongly  but  pleasantly  pungent,  and  continues  so  long  as  any|of  the  Salt  remains  in 
the  bottle,  and  perfectly  white.  Mbr"'"'MlS^iiiliyT' 

In  One  Pound  Bottles,  2/6,  to  any  address  in  Great  Britain,  carriage  paid. 


PBEPABED   OWLY   BY 


L.  R  FRESSON.  Pharmaceutical  Chemist,  STEVENAGE. 

BRECKNELL^S    SKIN    SOAP 

A  PURE  AND  UNSCENTED  SOAP,  RECOMMENDED  BY  EMINENT  MEDICAL  MEN. 
8/.  PER  DOZ.       5  PER  CENT.  FOR  CASH.      10  ON  A  GROSS. 

BRECKNELL,  TURNER  &  SONS, 
*     31,     HAYMARKET,     LONDON. 
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SPECIAL!! 
IMPERIAL 

SOFT    SOAP 


IN    TINS. 


THIS  Soft  Soap,  introduced  to  tlie  Trade  by  THE  CHIS- 
WICK  SOAP  COMPANY,  packed  in  1,  2,  3,  3i,  4,  6, 
and  7-lb.  Tins,  does  away  altogether  with  the  disagreeable 
method  of  retailing  small  quantities  from  the  firkin.  It  is  much 
superior  in  quality  to  the  ordinary  Soft  Soap  sold.  It  is  quite 
free  from  smell,  beautifully  transparent,  and  pale  amber  in 
colour.  It  is  specially  manufactured  for  domestic  use;  is 
neatly  labelled  with  full  directions,  and  may  be  sold  with  good 
profit  at  the  old  rates. 

May  he  obtained  through  Wholesale  Druggists  and  Drysalters, 
and  in  quantities  only  of  the  '* 

CHISWICK  SOAP  CO., 

LONDON,  W. 


Also  makers  of  Finest  Pale  BBB,  BB 
and  BL  Soft  Soaps,  in  firkins  and  half 
firkins ;  the  10  per  cent.  Carbolic  Acid 
Soft  Soap  in  tins  and  firkins ;  and  the 
PB  Sapo  Mollis,  in  all  sized  packages- 
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THE    NEW    SKIN    SOAPS. 


IODOFORM  SOAP. 

BLUE  GUM  TREE  SOAP. 

The  Medical  Faculty  have  been  quick  to  recognise  those  invaluable 
adjuncts,  and  their  efficacy  as  specifics  for  the  cure  of  all  skin  diseases, 
"et  hoc  genus  omne,"  is  attested  by  the  highest  authorities  in  London, 
Liverpool,  Belfast,  Edinburgh,  Glasgow,  and  throughout  the  United 
Kingdom. 

Manufacturers  : 

MILTON    CHEMICAL    COMPANY, 

49,   BATH   STREET,   GLASGOW. 

London  Agents : 

BOYACK    &    CO., 

88,  BISHOPSGATE   STREET,   LONDON. 
DR.  C.   R.   COFFIN'S 

AMERICAN     DENTIFRICE. 


Prepared  only  by  WILLIAM  DARLING,  Chemist.  Manchester. 

May  be  had  from  S.  Maw,  Son  &  Thompson  ;  Barclay  &  Sons  ; 
P.  Newbbry  &  Sons  ;  Sanger  &  Sons  ;  and  any  Wholesale  House  in  London, 


Price  2s.  per  box,  and  family  jars,  10s.  each 

BEDDARD'S 

BELBRAVIA  TOOTH-PASTE 

(Registered) 

Is  entirely  different  from  any  article  of  the  kind,  very  much  liked  by  customers, 

a  most  effectual  dentifrice,  and  handsomely  put  up  in  large  jars. 

ONE   SHILLINa  EACH.     "Wholesale  of  all  Patent  Houses. 

Liberal  discount  to  large  buyers. 

Prepared  only  by  JOHN  BEDDAED, 

46,  CHUBTON  SISEET,  BELGBAVE  BOAB,  LONDON,  S.W. 
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THE  LONDON  BRUSH  WORKS,  AXMINSTER, 


COATE   &   CO., 

IN  publishing  their  present  Price  Current,  tender  their  best  thanks  for  the 
favours  received  for  a  period  of  thirty-seven  years, 

During  which  time,  by  the  patterns  registered  and  processes  patented, 
namely,  the  White  Enamelled  Cement,  the  Machinery  applied,  the  New 
Machines  invented,  &c.,  they  believe  they  have  taken  the  lead  in  improving 
the  Manufacture  of  Tooth  Brushes  more  than  all  the  other  Tooth  Brush 
makers  in  the  world  put  together,  whose  main  efforts  seem  to  have  been  that 
of  trying  to  imitate  the  style  and  patterns  of  Coate  &  Co.,  but  with  very 
imperfect  success  as  yet. 

For,  as  a  true  test  of  the  superiority  of  their  manufacture,  Coate  &  Co. 
can  say  that  at  the  present  moment  their  customers  are  now  supplying  most 
of  the  crowned  heads,  princes,  and  nobles  of  Europe  with  Tooth  Brushes  made 
by  Coate  &  Co. 

Such  being  our  present  position  in  this  branch  of  manufacture,  we  beg  to 
assure  our  friends  and  customers  that  no  efforts  will  be  spared  to  hold  our 
position  and  merit  their  continued  support  and  approval. 

We  trust  and  think  that  the  life-size  Illustrations  now  issued  will  greatly 
assist  our  customers  at  the  retail  counter,  and  facilitate  orders  per  letter  at 
home  and  abroad. 

The  drawing  of  each  pattern  signifies  actual  size  and  shape,  not  hardness, 
except  the  patterns  G  H  (Goat  Hair),  V  S  (Very  Soft),  V  H  (Very  Hard), 
Y,  for  Yellow  or  Unbleached  Hair,  and  B  H  (Badger  Hair).  All  the  other 
patterns  are  made  and  sent  out  in  Soft,  Medium,  and  Hard,  assorted,  unless 
ordered  to  the  contrary. 

If  best  Tooth  Brushes  are  ordered  by  the  gross  assorted,  with  a  remark  as 
to  hardness,  preferable  or  objectionable  patterns,  a  better  and  more  saleable 
variety  can  be  had  than  if  ordered  by  one  or  two  dozen  per  No.  Observe,  no 
Sponge  Brushes,  Palate  Brushes,  Very  Soft  or  Very  Hard,  would  be  sent  unless 
specially  ordered  to  be  sent  in  such  gross,  and  customers  who  order  Assorted 
Patterns  can  rely  on  having  a  nice  assortment  sent  at  once  ;  but,  when  ordered 
to  pattern,  more  time  may  be  required,  for  although  Coate  &  Co.  held  in 
stock  on  January  1,  1885,  nearly  three  thousand  gross  of  Tooth,  Hair,  and 
Nail  Brushes,  made  and  partly  made,  yet  the  variety  of  Patterns,  Qualities,  and 
Hardness  is  so  great  that  they  cannot  at  all  times  keep  up  a  large  quantity  of 
each  Sort,  Pattern,  or  Hardness. 


The  following  are  a  few  of  the  Pnces  of  our  Merchantable  Tooth  Brushes ; — 

Per  doz. 
Cemented,  Superfine,  stamped  with       s.  d. 

Elephant 

Warranted  Best,  stamped  with  Royal 

Arms         ..         

Warranted  Best  Hair,  stamped  with 

Trade  Mark        

Extra  Best,  stamped  with  Trade  Mark 
and  "  Coate  &  Co.,"  London 
niustrated  Price  List  sent  free  on  application  with  Business  Card. 


Per  doz. 

«.  d. 

Common  Cemented 

..2    0 

Cemented 

..2    6 

„        London 

..3    0 

„        Improved 

..3    6 

„         Warranted 

..4    0 

„         Warranted  Extra    .. 

..4    6 

5    0 


5    6 


6    6 


N.B.— A  Large  Stock  of  Finished  TOOTH  BRUSHES,  HAIR 
BRUSHES,  etc.,  kept  ready  for  Merchants'  Shipping  Orders. 
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MARIL'S  FINE  COBNAC  BRANDIES. 


*      Carte  Bleue... 
**       „      d'Or  ... 


4  years  old. 
...      7 
...    10 


55  19 


Wholesale  Agents  :—¥.  H.  CHAPLIN  &  CO., 

10,   VILLIERS    STREET, 


LONDON : 


39  AND  40,  MARK   LANE. 


Pamphlet  on  Painless  Dentistbt  sent  post  free  to  any  address,  which  explains  the  most 
perfect  system  of  fitting  the  Prize  Medal  Adamantian  Teeth.  S.  G.  Hatchings,  Esq., 
Surgeon  Dentist  to  H.M.  the  Queen  said,  in  writing  to  Dr.  G.  H.  Jones:  "Your  system  is 
the  perfection  of  Painless  Dentistry,  and  your  Teeth  are  the  best,  safest.,  and  most  life-like." 

Protected  by  Royal  Letters  Patent  in  the  chief  countries  of  the  World.  Awarded  Gold 
Medals,  London,  Paris,  Calcutta,  New  Zealand.  Highest  Awards,  Nice,  Amsterdam,  Ant- 
werp ;  also  Gold  Medal,  International  Exhibition,  London,  1885.  Only  Address,  57,  Gt. 
Russell  Street,  facing  British  Museum  entrance,  London. 

JEWSBURY   &  BROWN'S       ^ 

ORIGINAL  AND   CELEBEATED  ■'   ' 

ORIENTAL  TOOTH  PASTE 

Has  been  used  in  the  highest  circles  over  60  years  for  cleansing, 

beautifying  and  preserving  the  teeth  and  gums  to  old  age. 
Sole  Proprietors  and  Makers,  JEWSBURY  &  BROWN,  Manchester. 
WHITE  AND  SOUND  TEETH  INSURED.    The  OEIENTAL  TOOTH  PASTE  is 

composed  only  of  vegetable  substances, 
blended  with  fragrant  componnds.  It  is 
distinguished  by  its  extraordinary  efficacy 
in  removing  tartar,  insuring  to  the  teeth 
the  raoet  BEAUTIFUL  and  PEARLY 
WHITENESS,  and  inducing  a  healthy 
action  of  the  gums.  The  ORIENTAL 
TOOTH  PASTE  gives  PECULIAR 
FRAGRANCE  TO  THE  BREATH,  and 

will  preserve  the  teeth  and  gums  to  OLD 

\m  AGE.    Pots,  Is.  6d.,  or  Double  Size,  2s.  6d. 
Kefps  perfect  in  all  climates. 

Or  ALL  Perfumers  and  Chemists. 

CAUTION.-Observe  the  name  and 

address  on  the  Pots,  also  the  Trade 

Mark  (J.  &  B.  in  a  double  triangle). 

"Without  these  none  are  genuine. 

Wholesale  and  Retail  of  the  Sole  Proprietors  and  Makers  : 

JEWSBURY   &   BROWN,  Market  Street,   Manchester: 

and  of  all  Chemists  and  Wholesale  Houses. 
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No.  11,  Little  Stanhope  Street,  Mayfair,  London,  W.  (top  of  Down  Street,  Piccadilly), 

Beg  respectfully  to  call  the  attention  of  the  I'rade  to  their 

SPECIALTIES    FOR    INVALIDS. 

CONSISTING   OP 

CONCENTRATED  BEEF  TEA,  MUTTON  AND  CHICKEN  BROTHS,  etc. 

ESSENCE  OF  BEEF,  MUTTON,  VEAL,  AND  CHICKEN. 

BEEF-TEA  JELLY  AND  FIBROUS  EXTRACT  OF  BEEF. 

TURTLE    SOUP    AND    JELLY,    AND    CALF'S    FOOT    JELLY     (prepared 
expressly  for  invalids). 

SAVOURY  MEAT  LOZENGES. 
Extract  from  the  British  Medical  Journal,  21st  and  28th  November,  1874.— The  preparations 
manufactured  by  Messrs.  Beanp  &  Co.,  of  No.  11,  Little  Stanhope  Street,  Mayfair,  London, 
and  known  as  "CONCENTRATED  BEEF  TEA"  and  "ESSENCE  OF  BEEF"  rospectively, 
are  already  largely  used  by  leading  medical  practitioners  in  the  metropolis.  The  first  is  for 
ordinary  use,  the  second  is  more  especially  suited  for  very  delicate  stomachs  and  for  in- 
vaUdg.  They  are  prepared  with  great  care  from  English  meat  of  good  quality,  and  in 
delicacy  of  flavour,  the  fluid  extract  (Essence  of  Beef)  is  well  known  by  London  JPhysicians 
to  be  a  preparation  on  which  they  can  entirely  rely.  Hence  the  favour  which  it  has  met, 
and  our  reason  for  mentioning  now  with  approval  the  samples  submitted  to  us. 

Caution.— Beware  of  Imitations. 

Each  Tin  or  Skin  manufactured  by  B.  &  Co.,  bears  their  Signature  and  Address  as  above 
on  the  Label,  without  which  NONE  are  genuine. 

Sold  by  Messrs.   DUNCAIsr,  PLOCKHABT  &  Co.,  52,  North  Bridge, 
Edinburgli,  and  by  all  Chemists  and  Druggists. 

KANGBA    VALLEY      ", 

INDIAN  TEA  GROWERS'  ASSOCIATION 

11,  PANTON  STREET,  HAYMARKET, 

(Late  of  7,  NEW  COVENTRY  STREET,  LEICESTER  SQUARE,  W.) 

PROSPECTUS. 

The  Object  of  the  Planters  who  have  formed  this  Association  is  to  establish  a  business  for 
the  direct  supply  of  Tea  from  the  Plantations  of  the  Kangra  Valley  to  the  public. 

The  distinctive  feature  of  the  business  is  that  the  Tea  is  delivered  to  consumers  in  the 
original  one  pound  tinfoil-lined  parcels  in  which  it  is  packed  in  the  Valley,  and  it  is 
guaranteed  to  be  absolutely  pure. 

Vide  "Medical  Times,"  JuneTth,  188i. 

"Internationai,  Health  Exhibitioit. 

1.  Kakgba  Vallbt  Tea,  Orange  Pekoe,  price  4/-  per  lb. 

2.  Kangha  Valley  Tea,  Pekoe,  price  3/-  per  lb. 

Both  these  samples  are  high-class  Teas,  but  although  there  is  no  less  than  1/-  per  lb. 
difference  in  price,  neither  analysis  or  taste  differentiates  them  in  the  same  degree ;  the 
higher  is  a  little  more  astringent  and  nitrogenous  than  the  lower,  but  the  flavour  of  the 
Pekoe  was  preferred  by  all  the  people  to  whom  it  was  submitted. 

3.  The  third  Tea,  named  Pekoe  op  SoucHONa,  price  2/6,  gave  when  examined  in  the  same 
way:— Theine,  -016  gram;  Tanin,  -090  gram;  Total  Extract,  -22  gram;  Ash,  '04.  It  is 
thus  considerably  weaker  in  all  conditions  extracted  by  water,  but  it  is  an  excellent  flavour 
and  is  about  the  best  2/6  Tea  the  writer  has  ever  examined." 


These  Teas,  retailing  respectively  at  4/-,  3/-,  and  2/6,  can  be  purchased  in  any  quantity, 
either  direct  from  the  Store,  11,  Panton  Street,  or  from 

Messrs.  BARCLAY  &  SONS,  95,  Farringdon  Street, 

Agents  to  the  Association,  from  whom  Show  Cards  can  be  had  on  application. 

Special  terms  granted  to  all  Chemists  and  Druggists,  to  whom  the  Teas,  on  account  of 
their  absolute  purity,  are  particularly  recommended. 
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26    PRIZE    MEDALS     AWARDED 


Fry's  Pure 

Concentrated 

Cocoa 

Prepared  by  a  new  and  special  scientific  process,  securing  extreme 
solubility,  and  developing  the  finest  flavour  of  the  Cocoa. 

PURE    —    EASILY     DIGESTED    —    ECONOMICAL 

From  SIR  CHARLES  A.  CAMERON,  M.D., 

President  of  the  Royal  College  of  Surgeons,  Ireland;  &c. 
"  I  have  formed  A  HIGH  OPINION  OF  ITS  DIETETIC  VALUE.    I  have  never  tasted 
Cocoa   that  I  like  so  well.       IT    IS    ESPECIALLY    ADAPTED  TO  THOSE  WHOSE 
DIGESTIVE  ORGANS  ARE  WEAK." 


J.   8.   FRY  &  SONS,    Bristol,    London,  and   Sydney,    N.S.W, 

SCHWEITZER'S  COCOATINA. 

Anti-Dyspeptic  Cocoa  or  Chocolate  Powder. 

GUARANTEED  PURE  SOLUBLE  COCOA  of  the   Finest  QuaKty, 
without  Sugar  or  any  Admixture. 


The  Faculty  pronounce  it  "  the  most  nutritious,  perfectly  digestible  beverage  " 
for  Breakfast,  Luncheon,  or  Supper,  and  invaluable  for  Invalids  and  Children. 

Cocoatina  is  the  highest  class  of  Soluble  Cocoa  or  Chocolate, 
'With  the  excess  of  Fat  extracted  Mechanically. 

Being  all  Cocoa  it  is  four  times  the  strength  of  preparations 
thickened  yet  weakened  with  arrowroot,  starch,  etc.,  and  in 

reality  cheaper  than  such  mixtures. 
Made  instantaneously  with  boiling  water,  a  teaspoonful  to  a 

breakfast  cup,  costing  less  than  a  halfpenny. 
It  keeps  for  years  in  all  climates,  and  is  palatable  without  milk. 
In  air-tight  tin  canisters  at  Is.  6d.,  3s.,  5s.  6d.,  etc.,  by 
Chemists  and  Grocers. 

H.  S.  &  Co.s  GUARANTEED  PURE  FILTERED  COCOA 
BUTTER  is  the  best  for  all  Medical  purposes. 


H.  SCHWEITZER  &  Co.,  10,  Adam  Street,  Adelphi,  London,  W.C. 
and  all  wholesale  houses. 
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20s.  for  a  QUARTER-CASK,  i.e.,  12J  Gallons 
(Casks  free),  of 


••Mb.  Petbb  Tyeeb,  School  of  Cookery,  Crystal  Palace,  S.E.    Jan.,  1883. 

"  Sir,— I  have  been  using  the  '  Borough '  Ketchup,  and  am  very  pleased  with  it.  Its 
flavour  is  excellent  both  for  all  kinds  of  Savoury  Dishes  and  Soups;  and  I  most  certainly 
should  advise  every  cook  and  housekeeper  to  use  it,  foe  I  have  nevee  met  its  equal.-— 
Yours  truly,  Maeiaw  Smithabd,  Lecturess  on  Cookery. 

Chas.  G.  Foott,  Esq.,  M.D.,  of  TuUow,  Co.  Waterford,  in  a  letter  says  :  "I  shall  recom- 
mend it  to  parties  in  this  locality." 

Copy  of  Analysis,  June,  1882. 

"The  sample  of  Ketchup  has  been  examined,  and  we  are  pleased  to  say  that  it  contains 
nothing  injurious  or  in  any  way  objectionable  to  the  constitution.  Remark, — Very  good." 
— Anti-Adulteration  Company. 

"  Your  very  excellent  *  Borough'  Ketchup."— Madam  Baebaba  W.  Gothaed,  Lecturer  on 
Coolting  at  the  Alexandra  Palace,  N. 

Proprietor  of  a  large  Restaurant  in  Glasgow,  writing  on  August  18th,  1882,  says :  "  It 
pleases  very  well." 

A  Customer  at  Woodbridge  says :  "  I  am  glad  to  tell  you  the  Ketchup  gives  great  satis* 
faction." 

A  firm  at  Newcastle  in  August,  1882,  wrote  as  follows :  "  We  have  the  sample  yet,  and 
find  it  keeps  well." 

A  customer  at  Ramsgate  on  July  4th,  1882,  in  writing  about  the  Ketchup  used  these  words  .- 
'•I  must  say  it  is  excellent." 

A  Gentleman  at  Yalding,  after  receiving  a  cask,  in  September,  1882,  writes :  "I  am  very 
pleased  with  your  '  Borough '  Ketchup,— will  answer  every  purpose  I  want  it  for." 

A  Chemist  at  Oxford,  June  7th,  1882,  writes:  "I  am  very  pleased  with  the  Ketchup,— 
have  just  used  it  in  making  some  Sauce.    It  is  first  rate." 

A  Chemist  at  Haslingden,  August  2nd,  1882,  writes :  "  The  Ketchup  has  suited  me  well, 
and  I  shall  certainly  write  for  more  when  requiring  it." 

A  Grocer  at  Yarmouth,  November  11th,  1882,  writes:  "Your  Ketchup  gives  general 
satisfaction." 

A  Chemist  at  Machynlleth,  July  29th,  1882,  writes :  "  The  Ketchup  I  had  from  you  last 
week  is  excellent,  I  am  quite  pleased  with  it." 

••  Will  no  doubt  command  the  favourable  attention  of  connoisseurs."— The  Medical  Press, 

**It  is  the  best  I  have  ever  tasted."— Dr.  Lothiaw,  Glasgow. 


Sample  Free,  Carriage  Paid,  to  any  Address  upon  application  to 

PETER  TYRER,  70,  LONG  LANE,  BOROUGH,  LONDON. 

Chief  Agent  fob  Scotland — 
J.  C.  GALLOWAY,  115,  WEST  NILE  STBEET,  GLASGOW. 
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THE  "ALPHA"  BRAND 

MALVERN  WATERS. 

\N.  &  J.  Burrow,  The  Springs,  Malvern. 

PURE  AERATED  WATERS, 

T.    &   F.    J.    TAYLOE, 

Established  1835. 

PULLNA    BITTERWATER, 

BOHEMIA. 

THE   OLDEST   AND    BEST   SPRING. 

ANTON   ULBRICH. 

~       GEO.  CHRISTIE,    -':;: 

Wire    Drawer,    GLASGOW. 

COPPER,  IRON,  and  TINNED  BOTTLING  WIRES 
for  Home  and  Export. 

MEADOWS   &   SON, 

DISTILLERS    AND 

^VK^mkx^  of  Wkm%  aitlr  Spirits. 

Beg  to  inform  their  fellow  Pharmaceutists,  that  in  all  cases  they  charge  the 
Wholesale  Prices  to  Members  of  the  Society,  and  will  be  happy,  on  application, 
to  quote  prices  of  Wines,  Spirits,  and  Liqueurs.    They  are  supplying 

Sp.  Vini  Rect.  Pur.  60  O.P.        .        .    19s.  Gd. 
„  „  66  O.P.        .        .    19s.  Od. 

Subject  to  the  fluctuations  of  the  Market. 
Terms,  Cash.  Packages  charged  Is.  per  gallon ;  the  same  price  allowed  when  retnraed, 

GOOD  CADIZ  SHERRY,  PALE  OR  GOLDEN, 

6s.  6d.  per  Gallon. 

A  genuine  sound  Wine,  combining  body  and  strength,  particularly  adapted  for 
Medicated  purposes,  and  fit  for  use  as  a  Cheap  Dinner  Wine. 


,    PURE  ORANGE  AND  OTHER  BRITISH  WINES, 

At  4s.  per  Gallon,  in  any  quantities. 
ADDRESS—  [ESTABLISHED    1845. 

J.  MEADOWS  &  SON,  „  .0  .1 

Distillery,  44,  Humberstone  Gate,  Leicester. 
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BRATBY    &    HINCHLIFPE, 

AERATED   WATER    ENBINEERS 


AND 


MANUFACTURING   CHEMISTS, 


1 

If^ 

1     LIST  OF  PRICES. 

Chemists'  Soda  Water    £    s. 
Plant,    to  make   100 

d. 

H 

TO 

t 
1 

B^ 

^Ki*^      dozen  of  pure  Aerated 
^llvljipy      Waters  per  day,  price 

Hiffiii 

M 

& 

^^j          complete 28     0 

0 

iiMiile 

1         "London"    Plant,    to 

WP 

i 

lptf|S^^ 

ILLs^     make  200  to  300  ditto, 

i|^ 

a 

^^u|f< 

Zj^^       complete            ...         44     0 

0 

||= 

iS 

^^     "  Manchester  "     Soda 

|| 

rdtWi-lll 

fi^ 

|B^H 

IH        Water  Plant,  to  make 

i| 

H|IJ     300    to    600    dozen, 

M 



^^m. 

H^^    complete 48     0 

0 

m 

m 

^ 

^^^E  No.  1.  Liliputian,  ditto 

600     to     800    dozen  56  13 

0 

1 

^0. 

2. 

Lil 

putia 

n,  ditto,  800  to  1,000  dozen      63    3 

0 

Sole  Manufacturers  of 


THE  NEW  PATENT  CITROGHLORIG  AGIO. 


This  Acid  effectually  supersedes  Citric  and  Tar- 
taric Acids,  gives  a  better  flavour,  and  is  only  half 
its  price.     Analytical  and  Medical  reports  free. 


Extra  Super  Oil  of  Leion 

(NEW  SEASON'S  CROP.) 

THE  "MANCHESTER"  SYPHON, 

Quart  size,  22/- per  doz.  Pint  size,  20/- per  doz.  '• 
These  Syphons  are  largely  used  by  confectioners,  hos- 
pitals, hotels,  rffreshment  bars,  and  in  other  similar 
establishments,  for  which,  their  simplicity  and  conveni- 
ence  admirably  adapt  them.  The  Syphon  consists  of  a 
glass  bottle,  to  which  a  metal  top,  forming  a  tap,  is  at- 
tached. The  Syphon  is  filled  at  a  high  pressure  with 
aerated  water,  and  is  so  disposed  that,  when  the  tap  is 
opened,  the  liquid  inside  it  is  forced  out  by  the  internal 
pressure  of  the  carbonic  acid  gas. 

Circulars,  Catalogues,  and  Testimonials  post  free. 


BRATBY  &  HINCHLIFFE, 

Ancoats,  Manchester, 
And  146,  MINORIES,  LONDON,  E.G. 


624  ADVERTISEMENTS. 


CKOWN  SPRING  (Registered). 
The  New  Natural  Mineral  Water  for  the  treatment  of  Diseases  of  the  Kidneys 
and  Bladder. 

Specific    for    Gout. 


Also  KREUZMTH  SALT  &  MOTHERLYE. 


W.    SCHACHT    &    CO., 
26,    FINSBURY    PAVEMENT,    LONDON,   E.G. 

MILLS'    BOURNE   WATERS. 

gg  Special  ^^phximtnt     ^M^       ^°  i-SJ-  ^b  Sw^«  «f 

THE      FXJREST      -W-A-TER.      lU      ElNrC3-I.-A.ITID, 

Soda,  Seltzer,  Potash,  Lemonade,  Lithia,  and  Aerated  Waters,  Prepared  with  the  cele- 
brated Artesian  Well  Water,  from  a  great  depth,  neither  cistemed  nor  exposed  to  the 
atmosphere,  and  FREE  FROM  ALL  CONTAMINATION.  Terms,  Price,  and  Agents 
appointed  upon  application  to  R.  M.  MILLS  &  CO.,  Manufacturers,  Bourne. 

LoNDOX  Agbkts.— Messrs.  Dysok  &  Ahkinstali,  Chemists,  21,  Gloucester  Road,  South 
Kensington ;  Mr.  E.  C.  Pebks,  Chemist,  1,  Sloane  Square ;  Messrs.  Padgett  &  Sow,  Wine 
Merchants,  27,  Motcombe  Street;  Messrs.  J.  Habdy  &  Co.,  Chemists,  42,  Fenchurch  Street, 
Corner  of  Mincing  Lane ;  Messrs.  Ingeam  &  Rotle,  Queen  Victoria  Street. 

ROYAL     GERMAN    SPA, 

QUEEN'S    PARK,    BRIGHTON. 

UNDER  THE  PATRONAGE  OF  HER  MAJESTY.  ESTABLISHED  1825. 


STRUVE    &    CO., 

THE  ORIGINAL  AND  ONLY  GENUINE  MANUFACTURERS  OP 

BRIGHTON  SELTZER  WATER  AND  OF  PYRO- 
PHOSPHATE OF  IRON  WATERS. 

The  purest,  most  delicious  and  most  refreshing  of  all  Tonic  Waters,  prepared  with 

Distilled  Water. 

Agents  required  throughout  the  Kingdom  and  Colonies. 
"  They  have  the  advantage  of  certain  and  invariable  composition."— Lancet. 
"  Long  use  establishing  their  excellence  beyond  doubt." — Morning  Post. 
"  Highly  appreciated  as  the  best  article  which  it  is  possible  to  turn  out.** — Morning  Post. 

"  24,  Eatoit  Placb,  Bbightok. 
•'  Gbntlbmbn,— Your  Pyrophosphate  of  Iron  Water  is  not  only  an  excellent  tonic,  but  is 
also  a  very  delicious  and  refreshing  beverage  for  ordinary  use,  both  for  invalids  and 
delicate  persons  generally.    Moreover,  in  drinking  it  one  feels  the  comforting  confidence 
that  being  prepared  with  distillbd  waxbb  one  runs  no  risk  of  being  half  poisoned. 

"  Believe  me,  yours  very  truly, 
Mbssbs.  Stbuvb  &  Co.  S.  Babkbb,  M.D." 
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EUGENE    GERAUT    &   CO., 

PATENTEES    AND    MANUFACTUEEHS    OV 

SODA-WATER    MACHINES, 

Pilling  Machines,   Syphons,   Seltzogenes,  etc. 
SYPHONS 

In  White,  Amber,  Blue,  or  Green  Bottles.  Made  of  Pure 
English  Block  Tin.  Tops  warranted  free  from  Lead.  Will 
retain  their  brilliant  polish. 

WHOLESALE    PRICES. 
Short  Levers,  22/6  per  dozen  nett ;  Cap  or  Piston  Tops. 
Long  Levers,  24/-  per  dozen  nett ;  Cap  or  Piston  Tops. 
Nickel-plated  Top,  3/-  per  dozen  extra. 
Strongly  Silver-plated  Top,  from  8/-  per  dozen  upwards. 
Customer's  Name  Stamped  on  the  Metal  Tops  free  for  One  Crross. 
Names  and   Trade  Marks  Ornamentally  Engraved  on  the 
Bottles  by  the  Acid  Process,  from  l^d.  to  2d.  each  extra.    Each 
Syphon  thoroughly  tested  before  being  sent  out. 
Samplbs  Sent  on  Application. 


SODA-WATER  MACHINERY,   GENERATORS, 
WASHING  VESSELS,  AND  GASOMETERS. 

From  i340  to  £120  (See  our  Catalogue). 

£   s.  d. 
Syphon  Filler 4  10    0 

Ditto,  with  Syruping  Machine  combined     .    15  15    0 

Bottling  and  Corking  Machine  .        .        .        .      7  10    0 

Ditto,  with  Syrup  Dosing  Machine  combined  15  15    0 

GUN   METAL   SYRINGE, 

Strongly  Silver-plated,  for  introducing  Syrup  into  Syphor>p» 
15/-  each. 


EUGENE   GERAUT  &  CO.'S 
NEW   PATENT   LEVER  SELTZOGENES, 

For  the  immediate  production  of  Eau  de  Vichy,  Soda  Water,  Spark- 
ling Lemonade  and  Aerated  Waters. 
WHOLESALE    PRICES   AS   FOLLOWS: 

8.    d.  s.    d.  8.   d. 

Three  pint,  wire  13    0  I  Five  pint,  wire  18    0  1  Eight  pint,  wire  30    0 

Three  pint,  cane  13    6  |  Five  pint,  cane  19    0  |  Eight  pint,  cane  32    0 

Three  pint  strongly  silver-plated  Tops  and  richly  decorated  Porcelain 

Stands,  each  30/ - 

Five  pint  ditto,  38/- ;  Eight  pint  ditto,  48/- 

IMPORTANT  NOTICE. 

For  Orders  of  three  we  allow  15  per  cent.    Large  discount  allowed 
off  quantities  upwards. 
Strongly  silver-plated  Top,  5/-  each  extra. 

Powder,  for  the  above:  Pe/dVz^a^xe.     PelVo'zK.-..^ 

Three-pint  size,  in  handsome  labelled  boxes  21s.  Od.    .     .    18s.  6d. 
Five-pint  ditto  ditto  30s.  Od.    .      .    268.  Od. 

Bight-pint  ditto  ditto  51s.  Od.    .      .    44s.  6d. 

LtBBBAi.  Discount. 

Our  well-ltnown  Seltzogenes  are  improved  yearly,  and  Tiaue  already  stool 

a  public  test  of  upwards  of  Twenty  Years,  and  are  acknowledged  as  the 

VERY  BEST. 

BEST  SYRUPS,  warranted  to  be  made  of  the  choicest  and  finest  fruits, 

specially  prepared  to  be  used  with  our  celebrated  Seltzogenes,  are  supplied  by  us. 

Illustrated  Catalognie  on  Application. 
Cub  Oitly  Addbbsb  is 

139  and  141,  FARRINGDON  ROAD 

(lately  eaUsd  1  and  2,  CORPORATION  BUILDINGS,  FARRINGDON  ROAD), 
Establ'$i3d]  XjONDONj    E,C.  [Since  1853, 
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NATURAL  MINERAL  WATERS. 

DXHECT   FHOM   THE   SPHICKGS. 


ADELHEIDSQUELLE. 

MISSISQUOI. 

APOLLINAKIS. 

OREZZA. 

BIEMENSTOKF. 

PULLNA. 

BONNES. 

PYRMONT. 

CAKLSBAD. 

ST.  GALMIER. 

CONDILLAC. 

ST.  MORITZ. 

CONTREXEVILLB. 

SARATOGA. 

EMS. 

SCHWALBACH. 

FACHINGEN. 

SCHWALHEIM. 

FEIEDEICHSHALL. 

SELTZER. 

HARROGATE. 

SPA. 

HOI^IBURG. 

VALS. 

HUNYADI  JANOS. 

VICHY. 

KISSINGEN. 

WILDUNGEN. 

KREUZNACH. 

WOODHALL. 

MARIENBAD. 

MINERAL  SALTS,  SOAPS,  PASTILES,  ETC. 


West  End  Agents  for 

STRUVE   &   CO.'S   ARTIFICIAL   MINERAL    WATERS, 

PREPARED  AT  THE  ROYAL  GERMAN  SPA,  BRIGHTON, 
And  Sole  London  Agents  for  the  celebrated 

AERATED    WATERS,   PREPARED    BY    R.   ELLIS 
&  SON,  RUTHIN. 


Imported  0f  €m  k  ^olo^m,  g^rqutbitjatr^,  MxmB, 
Spirits,  antr  pqu^urs* 


PRICE     LISTS,     TERMS,    AND    PAMPHLETS,    FREE     ON 
APPLICATION. 


W/LL/AM  BEST  &  SO/\fS. 

22,  HENRIETTA  ST.,  CAVENDISH  SQUARE, 


t.  8 
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NATURAL  MINERAL  WATERS 


INGRAM  &  ROYLE, 

52,  FARRINGDON   STREET,  LONDON. 

FINNEY  LANE,  ATHERTON  ST.,  LIVERPOOL. 

BATH   BRIDGE,  BRISTOL. 


SOLE  CONSIGNEES  OF 

THE  VICHY  WATERS  (STATE  SPRINGS). 
THE  NATURAL  GERMAN  SELTERS  (OBER). 


IMPOETEES  OF  ALL 

NATURAL     MINERAL    WATERS, 

SALTS,  AND   PASTILLES. 
Price  List  and  Pamphlets  on  Application. 


SOLE  CONSIGNEES  OF 

BlacUwell's  Burbam  Bull 
TOBACCOS  AND   CiaARETTES. 

(DURHAM,  NORTH  CAROLINA,  U.S.A.) 


SPECIAL  AGENTS  FOE 


INGRAM  &  ROYLE, 

LONDON     LIVERPOOL,    BRISTOL. 
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THE  WELL  KNOWN  APERIENT  MINERAL  WATER. 


"   The  most  suitable  for 
prolonged  use. " 

Prof.    SEEGEN. 

"  The  longer  Friedrichshall 
is  taken  the  smaller  is  the 
quantity  necessary  to  effect 
the  purpose. " 

Sir   henry  THOMPSON. 

"  Most  efficacious  ;  to  know 
it  is  to  appreciate  its  high 
value. " 

Baron  J.  Von   LIEBIG. 


Of  all  Chemists  and  Ineral  Water  Dealers. 


INDEX   TO   ADVERTISEMENTS. 


Altschul  (Dr.),  Professor  of  Elocution  (Impediments  of  Speech  removed) 

Association  for  the  Supply  of  Pure  Vaccine  Lymph 

Attfield's  (Dr.)  Chemistry,  General,  Medical,  and  Pharmaceutical 

Barber  (C.)  &  Go's  Crimson  Ink  for  Marking  Linen 

Barron,  Squire  &  Co.'s  Drugs,  Chemicals,  and  Pharmaceutical  Prepara 

tions 

Beale's  (Dr.  L.  S.)  Works 

Beasley's  (Mr.)  Works 

Beesley  &  Son's,  Liebig's  "  Iodized  "  Cod-Liver  Oil 

Beddard's  Belgravia  Tooth  Paste      .... 

Benger's  Preparations  of  the  Natural  Digestive  Ferments 

Best  &  Son's  Natural  Mineral  Waters 

Bole  Hall  Mill  Co.'s  Perfect  Surgical  Bandage  . 

Bowerbank's  Pure  Spirits  of  Wine,  etc.     . 

Bradley  &  Bourdas's  American  Cherry  Pectoral 

Bracher  (P.  H.)  &  Co.'s  Desideratum  Mixer 

Brand  &  Co.'s  Specialities  for  Invalids 

Bratby  &  Hinchliffe,  Aerated  Water  Engineers. 

Brecknell's  Skin  Soap 

Brewer  &  Marston's  Chemical  Food,  Pharmaceutical  Preparations 
British  Lying-in-Hospital  School  of  Midwifery 
Bullock's  Pepsina  Porci  and  Acid  Glycerine  of  Pepsine 
Burgess,  Willows  &  Francis,  Drugs,  Chemicals,  etc. . 
Burrow's  Malvern  Waters 


Carr  (W.  Graham)  &  Son's  Cod-Liver  Oil,  etc. 
Central  School  of  Chemistry  and  Pharmacy 
Chavasse's  (Mr.  Pye)  Works 
Chiswick  Soap  Company's  Imperial  Soft  Soap 
Christie  (G.),  Wire  Drawer 
Churchill's  (J.  &  A.)  Books  for  Pharmaceutical  Students 
Churchill's  (J.  &  A.)  Technological  Handbooks. 

629 


etc. 


PAGB 

576 
603 
570 

608 

584 
571 
572 
595 
616 
588 
626 
602 
598 
600 
609 
619 
623 
614 
590 
575 
586 
590 
622 

596 
579 
572 
615 
622 
573 
572 


t)30  INDEX    TO   ADVERTISEMENTS. 

PAGB 

Coate  &  Co."s  London  Brush  Works,  Axminster 617 

Cooley's  Cyclopaedia  of  Practical  Receipts 574 

Cox  &  Co.'s  Tasteless  Pills 592 

Darling's  (W.)  American  Dentifrice  (Coffin's)    ......  616 

Dinneford  &  Co.'s  Horsehair  Goods,  etc 605 

Dunn  &  Co.'s  Acid  Acetic  Fort 596 

Epps  (Jas.)  &  Co.'s  Concentrated  Medicines 594 

Erhardt's  Skins,  Vegetable  Parchment,  Tinfoil,  Plaster,  etc.    .        .        .  610 

Ewbank's  Royal  Plate  Powder 612 

Fagg's  Principles  and  Practice  of  Medicine 575 

Fink  (F.)  &  Co.'s  Glycerine,  Gums,  Beeswax,  Honey,  etc.         .        .        .  600 

Foster's  (F.  F.)  Pearl  Coated  Roup  Pill 604 

Foster's  (M.  E.)  American  Bay  Rum 610 

Foulkes'  Cement  for  Broken  Articles,  and  Toilet  Powder ....  612 

Friedrichshall  Mineral  Water 628 

Fresson's  Neutral  Smelling  Salts 614 

Fry's  Pure  Concentrated  Cocoa         ....        ....  520 

Gaskell,  Deacon  &  Co.'s  Bicarbonate  of  Soda 601 

Geraut  (Eugene)  &  Co.'s  Soda- Water  Machines,  Seltzogenes,  etc.     .        .  625 

Gibson's  Delectable  Jujubes,  Pastilles,  Lozenges,  etc 602 

Gould  &  Son,  Homoeopathic  Medicines 596 

Grimwade,  Ridley  &  Co.'s  Oil  of  Eucalyptus 594 

Grindley  &  Co.'s  Petroleum  Jelly,  Sanitary  Fluid,  etc 600 

Hampson's  Sugar-Coated  Pills 594 

Hargreaves  &  Son's  Painless  Corn  and  Wart  Paint 608 

Harrop's  Linen  Glaze 612 

Hassall  &  Co.'s  Phospho-Citric  Acid 597 

Haywood's  Belts,  Bandages,  Stockings,  Knee-caps,  etc 604 

Hearn,  Riddell  &  Co.'s  Glass  and  Feeding  Bottles 606 

Heisch's  (C.)  Fees  for  Analysis,  etc 684 

Hewlett  &  Son's  Mist.  Pepsinae  Co.  c.  Bismutho 594 

Hinds'  Godiva  Modelling  Composition      .......  614 

Houlder,  Son  &  Co.'s  Essential  Oils  and  Fruit  Essences  ....  596 

Hewlett's  Shop  Fittings 607 

Hubbuck's  Pure  Oxide  of  Zinc 693 

Hunter's  InfalUble  Vermin  Destroyer 610 

Ince's  (Joseph)  Latin  Grammar  of  Pharmacy 670 

Ingram  &  Royle's  Natural  Mineral  Waters,  Tobaccos,  Toilet  Paper,  etc.  627 

Jackson  (A.  H.)  &  Co.'s  Acetic  Acid,  Sugar  of  Lead,  etc 600 

James's  (Dr.  Prosser)  Works 570 

Jewsbury  &  Brown's  Oriental  Tooth  Paste 618 

Jones  (Dr.  G.  H.),  Surgeon  Dentist 618 
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Kangra  Valley  Indian  Tea  Growers'  Association 

Kilner  Bros.'  Glass  Bottles 

Kitching  (W.),  Oldham's  Pill  of  Health     . 


Lee  (T.  P.)  &  Co.'s  White  Split  Skins,  etc. 

Lewis's  (H.  K.)  New  Publications    . 

Lloyd  (A.  S.)  Euxesis  for  Shaving     . 

Loeflund  &  Go's  Mustard  Leaves  and  Malt  Extract 

Lowe's  (W.)  Consumptive  and  Asthmatic  Cough  Balsam 

Macfarlan  (J.  F.)  &  Co.'s  Pharmaceutical  Preparations 
Mackey,  Mackey  &  Co.'s  Improvements  in  Pharmacy 
Manchester  College  of  Chemistry  and  Pharmacy 
Maril's  Pine  Cognac  Brandies  (W.  H.  Chaplin  &  Co.) 
May  &  Baker's  Chemical  Manufactures 
Meadows'  (Dr.  Barr)  Works  on  "  Homoeopathy"  and  on 
Meadows  &  Son,  Distillers  of  Wines  and  Spirits 

Mills  &  Co.  's  Bourne  Waters 

Milton  Chemical  Company's  Iodoform  and  Blue  Gum-tree  Soaps 

Oakey  (J.)  &  Sons'  Silversmith's  Soap,  Knife  and  other  Polishes,  etc 
■Orridge  &  Co.'s  Chemists'  Transfer  Agency 


Eruptions 


PuUna  Bitterwater  (A.  Ulbrich) 


Kenner's  (Dr.)  Establishment  for  Calf  Lymph  Vaccination 

Kimmel's  New  Sanitary  Perfumery 

Bobbins  &  Co.'s  Bichloride  of  Methylene,  etc.   . 
Kobinson  (B.)  Brewer  of  British  Wines,  etc. 
Eobinson's  (G.  H.)  500  Practical  Trade  Receipts 
Eooth's  (J.  S.)  Chemical  Manufactures,  etc. 
o      use  &  Co.'s  (Matthews)  Waxed  Papers 


Sanford  &  Son's  Rat  Poison 

Schacht  (W.)  &  Co.'s  Kronenquelle  Water 

School  of  Pharmacy  of  the  Pharmaceutical  Society  . 

Schweitzer's  Cocoatina     ....... 

Scoresby-Jackson's  (Dr.)  Materia  Medica,  etc.  (Maclachlan  &  Co.) 

Simcock's  (T.  W.)  Medical  Bottles 

South  London  School  of  Pharmacy  .        . 

Southall  Bros.  &  Barclay's  Chemical  Specimens,  etc. 

Stearns  (F.)  &  Co.'s  Popular  Non-Secret  Medicines  . 

Steward's  (J.  H.)  Educational  Achromatic  Microscope     . 

Stone  (W.),  Dispensing  Analytical  Balances     . 

Struve  &  Co.'s  Royal  German  Spa 


Taylor's  (T.  &  F.  J.)  Pure  Aerated  Waters 
Thiellay's  Golden  Eau  Fontaine  de  Jouvence,  etc. 
Thomas's  Gourou  Lozenges      .... 
Tyrer's  *'  Borough  "  Ketchup    .... 
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Waite  &  Battman's  Chemist's  Transfer  Agency 

Watson's  Family  Pills 

Westminster  College  of  Chemistry  and  Pharmacy    . 

Whiff  en's  Qainine  and  other  Preparations         .         .         .     • 

Wilson's  Institution  for  Hospital-trained  Nurses 

Woolley  (J.),  Sons  &  Co.,  Drug  Millers,  Wholesale  Druggists 

Wright,  Layman  &  Umney,  Export  Druggists  . 

Wright's  Liquor  Carbonis  Detergens  and  Coal  Tar  Soap  . 

Wyleys  &  Co.  's  Pharmaceutical  Preparations    . 


.  681 

.  604 

.  677 

.  589 

582,  583 

.  591 

.  569 

.  585 

.  586 


TERMS  FOR  ADVERTISEMENTS. 

£  s.  d. 

Eighth  Page 066 

Quarter  Page 0  12    0 

Half  Page 120 

Whole  Page 200 


Communications  respecting   Advertisements  to  he  addressed  to  the 
Publishers, 

J.  &  A.  Churchill, 

11,  New  Burlington  Street, 

London,  W. 
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